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© If your use of compressed air is such 
that all traces of oil must be elimi- 
nated from the air, then you need 
Ingersoll-Rand compressors fitted 
with Type N-L (non-lubricated) 
cylinders. These machines run with- 
out oil, glycerine, water or any other 
lubricant in the air cylinders... be- 
cause they have special pistons fitted 
with graphitic-carbon wearing rings 
and piston rings. 


} 








Let one of our field engineers tell 

you how Type N-L compressor cylin- 

ders are solving the air problem in 
food and process industries, and in NOTE: Remember that when properly operated and cared 
x - for, and when equipped with an aftercooler, standard I-R 
instrument-control systems which ee aa atthe 
. : : heavy-duty compressors with oil lubrication can deliver air 
require oil-free air. Compressors fit- that contains only small traces of oil. In most applications 
ted with N-L cylinders range from of compressed air, a small amount of oil'is a help rather 
than a detriment. However, if your compressed air must be 
5 to 300 horsepower...for sa apiaubtel absolutely free of oil, the Type N-L compressors described 

up to 125 lb per sq inch...all built above should be selected. 


for heavy-duty service. 


Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 
1-455 





Intake 
Air Filter 


MODEL IDR 


EXCLUSIVE 
RADIAL FIN CONSTRUCTION 
PROVIDES: 


*More Filtering Area 
*Greater Efficiency 
*Less Resistance 

*Less Frequent Servicing 


Model IDR INSIDE omg? Room 


x5 
HIGH LEVEL AIR INTAKE 


Now you can equip compressors and in- 
ternal combustion engines with a Staynew 
filter providing all the recognized advan- 
tages of the famous Protectomotor line... 


plus an exclusive combination of two new 
features. 


The new filter, Staynew Model IDR, or 
IDRS (Silencer), is so constructed that in- 


. $tallation and servicing can be effected at 


ground level (right in the engine room it- 
self if preferred), and the actual air intake 
located at the most suitable point. 


Models available with solid base for in- 
stallation when compressor or engine in- 
take is below floor level. 


Model IDR ‘OUTSIDE ales Room 


STAYNEW nae ee 
i PROTECTOMOTOR t id C ties 
Engineering Data on request Fleens Representatives in Principal Ci 


DOLLINGER CORPORATION 


(Formerly Staynew Filter Corporation) 


7 Centre Pk. 
Rochester 4, N. Y. 
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EVERYTHING YOU NEED 


to control and protect your motor 


in ONE COMPACT UNII 






COMBINATION 
STARTER 





Complete full-voltage control of squirrel 
cage motors or the primary control of 
wound-rotor motors —with extra safety, 
very low installation cost, good appear 
ance, and other advantages 





Which Type Do You Need? 


Why two devices? If you want short-circuit protection, you can select a starter | 
which has a fusible motor-circuit switch or a breaker to provide © 

e such protection. Or, if you do not need short-circuit proftction, 9 

ONE can do the job. you can choose a starter which is equipped with a nonfusible motor- 9 


circuit switch that serves only as a disconnect and provides no- 
short-circuit protection. Both types are available in a variety of © 
enclosing cases. 


ee 





Co-ordinated for Protection 

With G-E combination starters, you’re sure that the motor- 
circuit switch or breaker has the proper rating for the magnetic 
starter with which it is used. The fuses or breakers provide ade- | 
quate short-circuit protection to the motor, the starter, and subse- . 
quent motor-branch-circuit conductors when connected to a 
power supply for which they are recommended. The co-ordination 
of thermal overload relays with the fuses or breakers affords at 
complete motor overcurrent protection under any condition of ne 
operation. of 


Increased Safety 
The motor-circuit switch, being in the same case with the pr 


G-E combination start- magnetic starter, is mechanically interlocked with the cover. Thus 


ers can be mounted on the cover cannot be opened while there is power on the starter. : 

nny ona see co This is an important advantage because, | when a separately 

such as shown in this mounted switch and starter are used, there is nothing to prevent pe 

pump-room installation the operator from opening the starter case while the starter is lu 
“hot.” 

This combination starter WANT MORE DATA? ai 


drives a ball-bearing 
splash-proof motor di- 
rect-connected to a 
centrifugal pump 


More complete information on combination starters will be 
found in Bulletin GEA-3715. Ask our nearest office for this 
bulletin or write direct to General Electric Co.,Schenectady5, N.Y. 


Every week 192,000 G-E employees purchase more than a million dollars’ worth of War Bonds. 


GENERAL “) ELECTRIC 
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TAND BY... load... fire on the buzzer! 

But the “gunpowder” is compressed 

air, the firing range the factory floor. It’s 

anew-method used by Fisher Body engi- 

neers for testing kick, rammer and firing 
of 5” naval guns. 

Producing large quantities of com- 
pressed air to pinch hit for naval shells or 
to operate air tools in the nation’s mines 
and factories requires efficient compressor 
performance. This is assured with Texaco 
lubrication. 

Texaco Alcaid, Algol or Ursa Oils 
assure wide-opening, tight-closing valves, 





free piston rings, open ports, clear lines. 
Their use in air compressors is nation- 
wide. They assure maximum service life 
between overhauls, fewer repairs and 
replacements, 

Texaco lubricants have proved so effec- 
tive in service that they are definitely pre- 
ferred in many fields, a few of which are 
listed at the right. 

Texaco Lubrication Engineering Ser- 
vice is available to you through more than 
2300 Texaco distributing points in the 48 
States. The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 


THEY PREFER TEXACO 


* More revenue airline miles in the 
U. S. are flown with Texaco than 
with any other brand. 


* More buses, more bus lines and 
more bus-miles are lubricated with 
Texaco than with any other brand. 


* More stationary Diesel horsepower 
in the U. S. is lubricated with Texaco 
than with any other brand. 


* More Diesel horsepower on stream- 
lined trains in the U. S. is lubricated 
with Texaco than with all other 
brands combined. 


* More locomotives and railroad cars 
in the U.S. are lubricated with Texaco 
than with any other brand. 


TEXACO Lubricants 


FOR ALL 


AIR COMPRESSORS AND TOOLS 


TUNE IN FRED ALLEN EVERY SUNDAY NIGHT—CBS * HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 
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RockerSho 


"Shoot the Round''—in drift, cross-cut, haul- 
age-way, stope or raise—and load the ore or 
rock faster and cheaper with an Eimco Rocker- 
Shovel than by any other method. 

The RockerShovel is simple in design and easy 
to operate but rugged as a battleship. Armored 
against the roughest kind of usage its sturdy 
construction assures low up-keep costs—mainte- 
nance records over long periods verify this. 

Yes! For trouble-free, dependable service— 


"Roundup" the muck with an Eimco Rocker- 


Shovel. 





EIMCO 


THE EIMCO CORPORATION, Salt Lake City 8, Ut 
New York 5: 67 Wall Street Sacramento 14: 1217 - 7th 
Chicago 2: 111 W. Washington St. El Paso, Mills Build 
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Narrow drifts are easily muck- 
ed by Model 12-B Rocker- 
Shovel 

Eimco Model 12-B in cross cut 
loads cars full without spillage. 
Raise round shot down on drift 
oY mucked out by Eimco 
12-B. 

Eimco RockerShovel shown 
mucking out large open stope 
is Model 12-B. 

Large haulageways are mucked 
clear by the’ Eimco Model 21 
RockerShovel. 


1217 - 7th 
aso, Mills Build A 57 
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EAJTON 
- - INDUSTRIAL TRAILER 











20,000 POUNDS ' 


Model - 1780 
10,000 POUNDS : a 


Model - 2250 





iil Las 40,000 POUNDS 
= Wh (igre Model - 3425 


for extra heavy-duty Serwice 


The transportation of heavy materials within the plant often 
presents a real problem to war industries. By developing 
heavy-duty, rubber-tired trailers for the really tough jobs, 
EASTON has made a major contribution to the war effort. 
EASTON makes a specialty of engineering these high-capacity 
industrial trailers for the systematic handling of heavy materials 
that just can’t be transported by conventional methods. 


EASTON makes no. attempt to build all types of trailers. 
Instead, time and attention are given solely to those projects 
where extra-heavy duty is involved. Shipyards, steel mills, 
shell plants, and other war industries use EASTON trailers to 
keep heavy materials on the move. 


Many of these husky trailers have been in use since the early 
months of the war. They will still be going strong many months 
from now! 


The limit in size or capacity of industrial trailers has not yet 
been reached . . . but EASTON is keeping step with this trend. 
Let EASTON figure on your requirements. 


A-1004 





EASTON CAR & CONSTRUCTION COMPANY. EASTON,PA 
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ONE OF A SERIES OF SUGGESTIONS TO AID PRODUCTION 














Protection against 
Wear and “Blow-by” 








HOW TO 
SOLVE 


Operating Problems 


with Cnn | 


High resistance 
to valve-clogging 
deposits! 





Get all this with 
Minimum Oil Feeds: 


I" air compressor lubrication, the important 
factor is to get the most with the Jeast— 
maximum protection with minimum feeds. 


The oil you select must form strong films to 
protect pistons, rings and cylinder walls from 
wear and provide an effective seal against 
“blow-by.” 

This oil also must possess high chemical 
stability to resist the oxidizing 
influence of the high-temperature 
discharge air and the formation 
of valve-clogging deposits. 

On the basis of proved perfor- 
mance, in compressors of all types 


and sizes, Gargoyle D.T.E. Oils provide the 
answers to these exacting compressor require- 
ments. Their strong films assure minimum 
wear and low friction loss, and their resistance 
to oxidation assures minimum deposits. 


All this with minimum feeds for clean, 
efficient operation and minimum accumulation 
of oil in the compressor system. 


SOCONY-VACUUM OIL CO., INC., 
Standard Oil of N. Y. Div.» White Star 
Div. *« Lubrite Div. « Chicago Div. « 
White Eagle Div. » Wadhams Div. « 
Magnolia Petroleum Companys General 
Petroleum Corporation of California. 












Norton OPEN STRUCTURE 
GRINDING WHEELS 


Sek Up to 24° Diameter Now 


Industry now need not be handicapped by size limitations on 
grinding jobs that require open structure wheels—where the 
contact is broad—where the stock removal is especially heavy 
—where extra coolness of cut is essential. 


Norton Open Structure Wheels are being supplied as large as 
24” diameter by 4” wide and 20” diameter by 6” wide—and, 
of course, in all the usual tool room and surface grinding sizes 
and shapes, including segments. 

Norton Open Structure Grinding Wheels and segments are 
uniform—the same grinding action every time—a result of 
the Norton Controlled Structure process of manufacture. 


NORTON COMPANY, Worcester 6, Mass. 
Behr-Manning, Troy, N. Y., is a Norton Division 
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ON THE COVER 
ARE one of more than 1000 
NV periodicals that are helping the 
sury Department this month to 
Mitice the Fifth War Loan Drive. 
ete] Washington statements declare 
.; “bonds are the best advertised 
in history, but it hasn’t cost the 
emment a cent.”” More than $240,- 
M0 worth of space, time, and man- 
er have been contributed by pub- 
,fons and private business, and more 
on 5,000,000 volunteer salesmen have 
ed without pay during bond drives. 
;aresult it has cost Uncle Sam only 
eent for every $33 worth of bonds 


The Fifth War Loan Drive starts on 
12 and ends on July 8. The goal is 
000,000,000, of which $6,000,000,000 
gught from individuals. More than 
5,000,000 Americans now own at least 
~ War Bond. We suggest that you 
id and heed our cover appeal: ‘“‘Buy 
of These Bonds Today.”’ 


IN THIS ISSUE 
HINTIL the year 1879 cannons were pre- 
dominantly muzzle-loaders. At that 
me England appointed an ordnance com- 
ittee to consider the relative merits of 
wzle-loading and breech-loading guns. 


hegroup committed the government to an - 


erimental course in the construction of 
eech-loaders of some of the heaviest cali- 
rs then in existence. That was the be- 
ming of the ‘‘built-up’’ cannon, which 
he British started to make in 1880. At 
bout the same time Krupp in Germany 

ed out weapons of similar construction. 
he United States followed these foreign 
dnance trends, beginning in 1882, and four 
ears later officially established the Naval 
un Factory in Washington, D. C. De- 
tlopments made since then are traced in 
ur leading article. 


AGENERATION ago the pharmacist’s 
mortar and pestle were the symbols of 
harmaceutical manufacture. Nowadays, 
large proportion even of our prescription 
licines is compounded in factories, and 
buy them off the shelf. An article start- 
mgon page 146 gives some facts regarding 
me of the firms that makes some of these 
reparations. 


WO short articles— New Bridges Unite 

the Americas and Killer of the Mesa, two 
ages of pictures showing varied services 
ptiormed by compressed air, and an article 
mthe subaqueous use of pneumatic tools 
tat supplements material in our May issue, 
ound out the editorial contents. 


AN EXPLANATION 


INA BRIEF article on seismic prospecting 
iar power lines in our March issue the 
“atement was made on page 81 that “‘it is 
orted that Primacord, which was de- 
Moped by Robert L. Klotz, Jr., of the 
Hetcules Powder Company, has greatly re- 
wed the danger associated with this type 
Work.” Mr. Klotz should have been 


A Fedited only with the particular applica- 
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0 of Primacord. The Ensign-Bickford 


mpany developed Primacord and manu- 
hetures “it. 
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Official U.S. Navy Photos 


Building Our Naval Guns 


Robert G. Sherrett 


f | “ae Navy’s battering gunfire is 
doing its full share in opening the 
way for an ultimate victory over 

our enemy in the Pacific. The perform- 

ances of all types of our sea-borne guns 
in that theater emphasize how highly 
developed these weapons are and in- 
dicate something of the engineering skill 
and fine craftsmanship that have gone 
into their production. Where, may be 
asked, are these rifles manufactured? 

And the answer is, normally at the Naval 

Gun Factory in the Navy Yard, Wash- 

ington, D.C., where it was officially 

established in 1886 so that the Bureau of 

Ordnance of the Navy Department could 

be in close touch with the important 

work in progress there. 

The Washington Navy Yard was lo- 
cated in 1800 on the eastern branch of 
the Potomac River where the then newly 
created Navy Department purchased for 
$4000 thirty-seven acres of property 
about half of which was marshland and 
water. Even so, the station, as a general- 
purpose navy yard, was so far developed 
and equipped by 1812 that the U.S.S. 
Constitution was sent there for over- 
hauling. During succeeding decades its 
ordnance department attained impor- 
tance. However, it was not destined to 
become outstanding until we were 
aroused from the naval lethargy that 
hampered our progress after the Civil 
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War. Even up to 1880 most of the guns 
for our combat ships were cast at outside 
establishments and, with some excep- 
tions, the department centered its atten- 
tion on research and experimental work. 
Then Congress and the Nation at large 
suddenly awakened to our weakness on 
the sea; and, after the usual legislative 
hesitation, funds were appropriated in 


1882 for the building of four steel ship& 
three cruisers and a dispatch boat—@ 

were to form the nucleus of our “® 

Navy.” Among the difficulties 

which we were thus abruptly conirom™ 
was that of obtaining suitable guns? 
those vessels—weapons that were 0) 

radically different from those then in® 
service. 
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Most of the Navy’s guns at that time 
were muzzle-loading, smooth-bore pieces, 
and the few that were breech-loading 
and rifled were converted from older 
types and recognized as experimental. 
However, they taught our ordnance ex- 
perts valuable lessons. Something fun- 
damental had to be done to meet the 
situation. The Secretary of the Navy, in 
his annual report for 1882, expressed 
himself in this fashion: “The principal 
purpose of our large naval establishment 
being to use cannon and small-arms and 
torpedo explosives against public en- 
emies, the question of ordnance is of the 
first importance. Having no effective 
guns, it is the duty of the Government to 
begin their manufacture immediately. 
This country is not now capable of mak- 
ing the steel forgings necessary for heavy 


rifled cannon; they must, therefore,. 


either be produced abroad or induce- 
ments must be offered to steel manu- 
facturers to engage in their production. 
There is no steam-hammer in the country 
sufficient for the heavy forgings required. 
Either through the agency of some pri- 
vate company or by the direct action of 


the Government, such a hammer should 
be prepared for American use.”’ 

American industry responded gener- 
ously when Congress assured funds for 
the development of the existing steel 
plants that showed their readiness to 
engage in the costly and for them new 
departure of turning out the heavy 
forgings that would meet the exacting 
specifications of the Bureau of Ordnance 
of the Navy Department. Coinciden- 
tally, steps were taken to provide the 
Washington Navy Yard with the ma- 
chinery required to manufacture the 
guns from the roughly bored forgings. 
It was then possible for the Navy to be- 
gin turning out the built-up weapons 
that were to win world-wide recognition 
because of their continually increasing 
excellence and striking power. 

Starting in 1882 with the construction 
of the main batteries of 6-inch and 8- 
inch rifles for the first of the cruisers for 
the New Navy, the gun factory later 
undertook the building of 10- and 13- 
inch weapons. The latter were for our so- 
called coast-line battleships, those widely 
proclaimed armored craft of the early 


FIREPOWER 


At the left, a 35,000-ton battleship is 
firing a salvo from three 16-inch rifles. 
Elevated to approximately 45°, the guns 
hurl their projectiles some 26 miles. A 
muzzle-loading 42-pounder that was 
typical of the heaviest weapons carried 
by our sailing ships in the War of 1812 
is shown in the opposite corner. The 
40-mm. guns in the bottom picture on 
the opposing page are designed pri- 
marily to repel attacking aircraft at 
close range. They can fire 120 times 
a minute and send their 2-pound pro- 
jectiles a distance of 2 miles. The six 
14-inch rifles in the two battleship tur- 
rets in the center can be fired simul- 
taneously. At first glance the guns 
seen above all appear to be on one ship. 
Actually, as closer inspection will re- 
veal, they are on three vessels—part 
of a flotilla of destroyers. 
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SECTION THROUGH A LARGE NAVAL RIFLE 
This drawing illustrates how a gun is constructed progressively from the inner 
tube out to the final enveloping hoop. It does not show the innermost liner that 
carries the rifling. Each member of a rifle’s body is made of special steel. 
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**nineties.’’ As work increased, the need 
of larger shops led to the virtual aban- 
donment of all but the ordnance depart- 
ment at the Washington Navy Yard 
which, by order of the Secretary of the 
Navy in 1886, became, in effect, a naval 
gun factory. As our battleships grew in 
size and power of offense, 14- and finally 
16-inch rifles were turned out; and in the 
future there may be still other advances 
because, as we have learned, unprepared- 
ness is not only tremendously costly but 
fraught with national peril. 

Today, the Naval Gun Factory oc- 
cupies a far larger area than it did in the 


MACHINING THE LINER 


The ribbon of steel is only about two- 
thousandths of an inch thick and the 
machinist must keep close watch to 
make certain that he does not exceed 
the close tolerance allowed him. 
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late “‘eighties’’ when it consisted of two 
small buildings. Indeed, it is said to be 
the finest plant of its kind in the world. 
In its aggregation of splendidly equipped 
shops it produces naval rifles of any size 
and description, gun carriages, cartridge 
cases for rapid-fire guns, powder tanks, 
and, among other things, sighting and 
fire-control instruments of the utmost 
precision that enable us to take advan- 
tage of the astonishing accuracy of our 
long-range weapons. Working under 
wartime pressure, the factory is oper- 
ating to capacity 24 hours a day. This is 
necessary because of the great number of 
combat craft that has been and is steadi- 
ly being added to our fighting fleet. As 
many of us may not be well informed 
about the Navy’s rifles, the table be- 
low, compiled from official sources, 
should prove of interest. 

In the tabulation, the term “‘ceiling” 
indicates how far skyward the 3- and 5- 
inch rapid-fire guns can hurl their pro- 
jectiles in combating hostile aircraft. 
For that purpose the rifles are often 
mounted in pairs and can be swung 
around to bear upon a target approach- 
ing from well-nigh any angle. The pre- 
cision of fire and the destructive power of 
the 5-inch, in particular, have amazed 
‘the Japanese and cost them heavily 
whenever caught within the blasting 
zones of the projectiles designed especial- 
ly for antiaircraft service. Ponderous as 
are the guns of much larger calibers, they 
too can be trained horizontally and ele- 
vated for range with such accuracy and 
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promptness as to astonish the 
Many of the news releases concery 
effectiveness of our naval rifles in 
in the Pacific have revealed how qy 
even under conditions impairing yj 
ty, our gun pointers have been 

hit the targets at ranges of” 
thousands of yards. Indeed, them 
hind the heavy-turreted rifles some 
did not see the targets on which 
scored. That precision is attribut 
to our fire-control methods, which { 
Navy naturally considers highly 




































fidential. At 
As a matter of startling contrast, P 


us compare the long 24-pounders of { 
Constitution with the 1.1-inch na 
rapid-fire gun of today. The 24-pouni 
used a cannon ball of that weight. Itm. , 
usually brought into action at a range. Re 
500 yards—frequently much less—i a 
history has it that a well-trained m 
could, under favorable conditions off q A 
sea, fire such a piece once a minute. T§* 
present 1.1-inch fires a 1-pound pe 
jectile, can make 140 shéts a minute, “ N 
has a range of 114 miles. Such is the d@, 
ference between the most powerg 
weapon carried by our sailing frigaig 
during the War of 1812, and almost ai 
smallest of the modern guns att 
mounted aboard our combat «ij 
What, then, will a naval rifle of 16-in 
caliber do to an enemy vessel? We hat 
the answer in what was done by “ 
U.S.S. South Dakota which, for maj. 
months, was referred to only as Bat j 
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TYPICAL NAVAL GUNS AND THEIR APPROXIMATE CHARACTERISTIG ms 
GuN WEIGHT OF SHOTS bot 
CALIBER RANGE PROJECTILE Per MINUTE ing 
16 inch 20 miles 2200 pounds 1 = 
ae aa 1400 7 1 tw 
Zz” i eee 1 des 
— op = 250 . 2 cra 

6 ” 15 ” 100 ” 8 b 
aes 10 miles, ceiling 6 miles 50 re 12 . 
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SHRINKING JACKET ON LINER 


At the right, in the foreground, is a liner suspended directly over the shrinkage 


ing contrast, 


pit in which the main rifle assembly—which is standing unseen with its large or 


breech end uppermost—awaits its insertion. The other view shows the liner after 
it has been lowered and with all but its upper end in the gun, which is kept hot 
and expanded in the enveloping electric furnace. 


| hip X to add to the confusion of the 


ion at a range 


much less al epanese. : . : 
ell-trained One battleship armed with 16-inch 


guns in her main turrets, another heavy 
ighting ship, and a number of screening 
lestroyers fought two groups of Nip- 
bonese battlecraft just after midnight 
mn November 15, 1942. Three large 
Japanese vessels were faintly discerned 
sailing fried at a distance of about 19,000 yards in 
and almost i® Vicinity of Savo Island of the Solo- 
. gnon group, and the 16-inch salvos of our 
attleship tore two of those cruisers 

rifle of 16-4 apart as though they had been chopped 
essel? We hit” two by a titanic cleaver, while our 
other large ship disposed of the third 
% hostile vessel. The engagement was over 
inseven minutes! Shortly afterward, a 
Japanese cruiser was discovered nearly 
3 8ea miles astern of our battleship and 
intent upon fleeing. Three salvos from 
the triple guns in the latter’s after turret 
blasted that cruiser and sent her to the 
bottom in short order. That same morn- 
ing the United States vessels encourtered 
another enemy force of one battleship, 
Wo heavy cruisers, and a flotilla of 
destroyers. In 20-odd minutes the large 
craft of that hostile fleet were shattered, 
burning wrecks, and such of the foe’s 
destroyers as survived scuttled away into 
the shadows of neighboring islands. At 
least one of the enemy capital ships was 
‘med with 14-inch guns. If this record 
huils to make the destructive might of our 
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big rifles understandable, perhaps a 
popular comparison will do so. 

Conceive an express train made up of 
a steam engine, a tender, one baggage 
car, and three loaded Pullmans weighing 
about 215 tons and running at 60 miles 
anhour. That train, on colliding with an 
obstruction, will strike a blow of close to 
26,000 foot-tons. The pent-up energy of 
a 16-inch projectile at the instant it 
leaves the muzzle of the gun will be more 
than four times that of the train, and 
remember that a ship like the South 
Dakota carries nine such guns and that 
all of them can be fired in a salvo and at 
a single target. It is because of this tre- 
mendous muzzle velocity that the im- 
pact of the projectile is so much greater 
than that of the big, heavy train. 

The term caliber as used by the ord- 
nance expert is often confusing to the 
layman because it has two meanings. 
A rifle of 12-inch caliber is one that has a 
bore 12 inches in diameter, while a 12- 
inch gun of 50 calibers, for example, has 
a bore length of 50 feet between its 
muzzle and the rearward end of the 
powder chamber where it is sealed by the 
breech plug. If one looks over a list of 
naval guns one will find that a number 
of them have the same caliber of bore but 
differ in caliber lengths. There are sever- 
al reasons for this, but the main purpose 
in increasing the length is to add to a 
rifle’s destructive power and range. For 








instance, by lengthening a gun of a given 
caliber five calibers, the muzzle velocity 
of the projectile discharged from it may 
be augmented sufficiently to increase the 
shell’s penetration of defensive armor by 
fully 16 percent when the range is about 
8 miles! The explanation for this is that 
the projectile travels farther in the bore 
of the longer rifle and is continually ac- 
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After the liner has been put in place, it is finish-bored with 
a packed bit that is slightly larger than the existing bore so 


celerated the while by the propelling 
gases of the ignited powder charge. In 
consequence, it leaves the muzzle with a 
greater velocity. The added energy thus 
stored in the shell will carry it a longer 
distance through the air and enable it 
to strike a harder blow when meeting an 
obstacle at any point in its flight. 

The propellant that sends a projectile 
hurtling on its destructive journey is 
smokeless powder, some hundreds of 
pounds of it, perhaps. Paradoxically 
called ‘‘slow-burning,”’ that powder, in 
the amazingly brief period of a hun- 
dredth of a second, develops the tre- 
mendous energy that starts the shell 
from standstill and builds up its velocity 
to the terrific speed with which it leaves 
the muzzle. Guns must be strong safely 
to. withstand such bursting stresses, and 
the weapons turned out at the Naval 
Gun Factory are fabricated of steels that 
meet very exacting requirements and 
with such care and fine workmanship 
that even the largest of them may be 
fired several hundred times before it has 
to be returned to the plant for repairs. 

Because rifles of many different cali- 
bers are manufactured at that great 
plant for the various types and sizes of 
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FINISH-BORING 


our combat ships, we shall have to limit 
ourselves to only one caliber, and per- 
haps it will be of most interest if we fol- 
low the construction stages of a 16-inch 
gun. The body of such a weapon weighs 
in excess of 100 tons, and the carriage on 
which it is mounted weighs something 
less, but it must be heavy and strong 
enough to absorb the recoil and to re- 
strain that rearward drive within the 
amazingly short travel of about 5 feet. 
As action and reaction must balance, it is 
understandable that the mount has to be 
ingeniously designed and every part 
made and put together with the utmost 
precision. Recoil is arrested by a hydro- 
pneumatic system that also returns the 
rifle to the reloading position through 
counterrecoil. 

When the big guns of the Navy could 
elevate their muzzles about 15° to get 
the ranges then prescribed, the “kick”’ 
at firing was absorbed by a number of 
powerful springs housed in tubes. Those 
springs, after momentary compression, 
reacted to operate the counterrecoil 
system that brought the rifles back ‘‘into 
battery.”’ Later, when elevations were 
increased to permit still longer ranges, 
the springs had to be abandoned for a 


as to steady the tool as it makes its precise and slow passage 
from end to end of the gun. 


pneumatic system by which plum 
move inward against air confined ing 
inders at a pressure of about 1800 pou 
per square inch. The plungers are filt 
with a special type of packing that i 
mains tight when moving backwantl 
gainst the compressed air because il} 
kept moist by a liquid—hence the! 
ignation hydropneumatic system 
counterrecoil. When the plungets} 
driven against the compressed aify 
pressure in the cylinders is furthet 
creased about 50 percent; and the 
ing would fail of its purpose if thé 
could escape around it instead of fom 
the plungers outward again and me 
the weapon back into position f0F 
loading. The problem of keeping 
packing tight was solved by util 
the recoil of the gun, in part, througi 
medium of a differential cylinder 
serves to increase the hydraulic pres 
so that it sufficiently exceeds the Bf 
sure of the air in the pneumatic cylind@ 
during the recoil and counterrecoil mov 
ment of the gun and carriage. 
Above the 8-inch, all naval rifles an 
of the built-up type, that is, their bode 
are composed essentially of a long inn 
tube on which are shrunk cylindno 
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ings of varying lengths. The larger 
4 ner of these hoops or jackets are ar- 
sd concentrically around the rear sec- 

, where the greatest measure of 
noth is needed to resist the high and 
iden pressure developed when the 
jer charge is first ignited and when 
ye impulse gases are overcoming the 
ia of the projectile and accelerating 
ard the muzzle. All these cylin- 

al forgings are supplied by companies 
‘enecialize in that work, and the steel 
h forging is of a composition that 
yides the exact strength and elasticity 
anded at the point where it encircles 
sgun’s body. The innermost forging 
is the tapered liner of the bore. 
shas to be of the finest steel because 
mies the rifling and has to bear the 
» heat of the propelling gases as 
[as the erosive action of the pro- 
le to which the rifling imparts the 
zy motion that steadies it while 

hg through the air toward a target. 
h rough forging, if found accept- 

, is bored and machined to a toler- 
of one-thousandth of an inch, and 
gmachinists must do their work with 


Mrecision that would not shame a 


fhmaker. After boring, it is sub- 
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jected to ‘“‘star-gauging’’—the starlike 
points of fingers of the instrument reg- 
istering diameters to the nearest thou- 
sanath of an inch. The bore of the jacket 
is further examined by means of an elec- 
tric bore-searcher which carries an ar- 
rangement of mirrors and lights that 
permit not only inspection of every part 


‘of the interior but the taking of photo- 


graphs as well. It is next to impossible 
for any surface defects to pass unnoticed. 

Assuming the inner tube and its im- 
mediate jacket to be ready for assem- 
bling, the latter is placed in an electric 
furnace connected with a shrinkage pit; 
and it is worth noting that one of the 
pits is 100 feet deep. The furnace is in 
sections to handle forgings of different 
lengths, and the temperatures main- 
tained may range up to 800°F., depend- 
ing upon the size of the forging and the 
measure of shrinkage desired. The inner 
tube on which the jacket is to be shrunk 
is set up on a table at the bottom of the pit 
and firmly held there with its muzzle end 
uppermost. It can be kept cool with cir- 
culating water to prevent it from absorb- 
ing heat and changing its own diameter 
as the heated jacket is lowered down over 
it. This is done after the outer surface 


of the tube has been coated with a mix- 
ture of light oil and graphite to facilitate 
slipping on the jacket which has been 
heated sufficiently to give it the neces- 
.sary clearance. When cool, the jacket 
will grip the inner tube forcibly because 
it will remain slightly distended and un- 
der initial tension. In principle, the suc- 
ceeding reinforcing hoops are finish- 
bored, machined, examined, heated, and 
shrunk on one by one, as described. 

The final job of assembly after the gun 
has been conically bored is that of insert- 
ing the tapered liner. For this operation 
the weapon is placed in the electric 
furnace, but with its muzzle end down. 
When it has been heated to the required 
degree, the liner is lowered into it and 
filled with water so that it will not ab- 
sorb heat and expand, which might pre- 
vent it from slipping into position. So 
built up, the gun is ready for the sub- 
sequent work of machining the bore of 
the liner to final diameter—the allowed 
tolerance being only two-thousandths of 
an inch oversize and zero undersize—and 
of chambering the breech end of the bore 
for the powder chamber which is larger 
in diameter than the long bore. 

After chambering, the weapon is fin- 


CUTTING THE RIFLING 


The crucial operation is that of cutting the spiral 
grooves or rifling in the liner. The picture below 
is a close-up of the rifling head with its crown of 
many tools each of which cuts a groove. The 
other view shows the opposite end of the gun 
during the operation. The stream of lubricating 
oil first serves the cutting tools and then carries 
the steel chips through the gun, getting them out 
of the way of the advancing rifling head. 









































At the left, the breech end is being made ready to receive 
the screw-box liner in which the breech plug will be 
housed. The other view shows the plug swung out and 
down into the position that permits loading the rifle. Above 
the man’s head is the line through which a blast of com- 
pressed air is blown into the gun before the breech is 


ished externally by machining the sur- 
face to the prescribed finished dimen- 
sions with lathes that are not only im- 
mense but wonderful examples of the 
toolmaker’s engineering skill. And now 
we come to the climacteric stage of 
production—that of cutting the rifling 
which extends from the forward end of 
the powder chamber to the muzzle. For 
this purpose, a wonderfully conceived 
tool—a rifling head—is used. The for- 
ward edge of this hollow cylinder is 
equipped with numerous tools of which 
there are half as many as there are 
grooves to be cut in the bore liner. 

For a 16-inch gun there are 48 tools. 
When they have cut half of the grooves, 
the rifling head is rotated to bring it into 
the precise position for cutting the other 
48. At each pass the tools remove one 
and a half thousandths of an inch of 
metal, and the rifling head makes 750 
passes through the long bore to complete 
the 96 spiral grooves which may range 
in depth from 4 to 1 percent of the cali- 
ber of the weapon. The lands of the 
rifling—the projecting flat surfaces that 
are left in the bore after the grooves are 
cut—press into the soft copper rotating 
band that surrounds the rear section of a 
projectile and, when the gun is fired, 
cause the shell to acquire a spinning 
motion of increasing velocity as it travels 
muzzleward. This action keeps the head 
of the missile continually foremost and 
assures a maximum range of flight, ac- 
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FINISHING BREECH END 


curacy, and effective penetration when 
the projectile strikes a wall of steel. 

To build a 16-inch rifle up to this point 
requires several months of work, with 
the skilled artisans on the job three 
shifts daily. While the gun body is under 
construction, other craftsmen are fabri- 
cating the breech block, which:also takes 
months to manufacture. The latter is 
something of a mechanical marvel and 
calls for the highest kind of workman- 
ship and a great deal of hand fabrication 
because the permissible tolerances are 
very small. The breech plug has to fit 
snugly into the screw-box liner at the 
breech of the weapon, sealing it securely 
so that none of the explosive gases can 
escape rearward. These gases have a 
temperature of about 2000°F. and de- 
velop a pressure of more than 15 tons 
per square inch! The locking surfaces 
of the breech block engage locking 
threads in the wall of the screw-box liner 
when the plug is rotated, and blank 
spaces on both the breech block and the 
screw-box liner make it possible to slide 
the block directly into the breech before 
rotating and locking the plug for firing 
or to withdraw it for opening the breech 
for reloading. 

A single downward pull on a lever un- 
locks the breech block and drops it clear 
so that the gun can be loaded—the pro- 
jectile and powder charges being shoved 
mechanically into their proper places. 
Before the plug can be retracted follow- 


opened after firing so as to remove any residual gases and 
smoldering particles. On a level with his elbow is another 
air line that supplies power to help lift the breech plug 
into position for closing. Note the interrupted threads on 
the breech plug and on the screw-box liner that intermesh 
when the breech is closed. 


_ates a mechanism that helps to lift am 












ing firing, a blast of air at a pressure, 
about 175 pounds is discharged into th nm 
rifle to blow out highly heated resid ben i 
gases and any burning particles that ma b 
apt py a 
remain in the bore. And compressed ail by th 


reduced to a pressure of 35 pounds, acti a 


it is c¢ 





to shove the heavy breech block ini 
position when closing the weapon afte 
reloading. Without the aid of com 
pressed air it would take three meni vs 
stead of one to handle the block. If 
Normally, the life of one of these greil | 
guns and its accuracy are mainly ¢ 
pendent upon the condition of the line 
and its rifling. The latter may becoilt 
impaired through the erosive action@ 
the heavy rotating projectiles and & 
contributory intense heat and high pr 
sure of the impelling powder g 
Therefore, to restore such a weapom 
service fitness, the damaged liner ha 
be extracted and a new one inserted ail 
rifled. This is done by threading @ 
breech end of the liner so that a pull 
apparatus can be attached to it, and thé 
the rifle is lowered into one of the elect 
furnaces and heated to a temperature 
600°F. at the muzzle end and 550° 
the breech end. This is possible becal 
the encircling units of the furnace # 
susceptible of independent control. Wie 
the gun is sufficiently heated, refriger 
ated water is circulated rapidly throug! 
the bore of the liner. The resultant cot 
traction permits the tapered liner to be 
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‘ated by hydraulic jacks and lifted 
War of the pit by a crane. It has been 
i possible to reline some rifles a 
mmber of times. 

Naval guns of 8-inch caliber and less 
% not built up as described, but are 
nufactured by what is known as the 
expansion system. Caliber for 
ber, the weapons so constructed 
ith less than the jacketed or hooped 
For instance, an 8-inch radially 
sanded rifle is several hundred pounds 
Wier than a built-up 8-inch, and yet 
me is no sacrifice in muzzle velocity. 
from the saving in weight, a radial- 
gxpanded gun is said to be stronger and 
withstand higher explosive pressures, 
us giving the projectile greater range 

destructive power. 

An 8-inch rifle can be made of two 
ngs—of a jacket and an inner tube. 
i hollow inner-tube forging is turned 
jm approximately to its maximum 
iside diameter and is then accurately 
med to a diameter slightly smaller than 
he prescribed final dimension. Next, 
bth the breech and the muzzle are bored 
md tapped to receive screw plugs. With 






























































































ses and he plugs and their packing in place, the 
rage mtervening bore is subjected to nicely 
ot p ulated hydraulic pressure that may 
ermesh be intensified to 45,000 and 100,000 
unds per square inch. That pressure 
niformly expands the semiplastic metal 
t a pean symmetrically deforms it, and with- 
- put destroying its elasticity imparts to it 

arged into th 


apermanent set that makes it stronger 
han it was before, capable of more read- 
ily absorbing the sudden stresses set up 


eated resid 
ticles that ma 


ae "fy the burning powder. The jacket is 
— my hen shrunk on over the inner tube. 
i i . itt a0 When a big turret gun is completed, 
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FACTORY INSPECTION 


This apparatus carries an electric light for illuminating the interior of a rifle and 
provides magnified vision with means for locating exactly any flaw that may be 
present. The performance of a gun and the safety not only of the gun’s crew but 


of the ship itself may hinge upon the thoroughness with which this search for de- 
fects is carried out. 


200 tons capacity from the erecting shop 
to a large pit where it is lowered on to a 
mount that has been assembled there for 
it. By doing this under cover, instead of 
on the waterfront as formerly, much 
time and transportation are saved, and 
the weapon in relation to its mount, and 
the mount itself, can be subjected to 
shop tests to make sure that all the me- 
chanical features are in perfect order. 
Compressed air is used in the pit to oper- 
ate the counter-recoil system and to per- 
form other essential functions in dis- 
closing the working condition of the gun 
and its mount. The latter must absorb 































BOUND FOR THE PROVING GROUNDS 
One of the main turret guns of a battleship ready to be lifted from the floor and 
sent to the Naval Proving Grounds, down the Potomac River, for test-firing before 
cing it aboard a vessel. 


most of the forces developed during re- 
coil so as to minimize the stresses trans- 
mitted to the structure of a ship. 

Compressed air performs many serv- 
ices in the numerous shops of the Naval 
Gun Factory, the maximum requirement 
being 9000 cfm. at a line pressure of 105 
to 108 pounds. To provide a suitable re- 
serve, a total compressor capacity of 
15,000 cfm. is available, of which 8000 
cfm. is supplied by two Class PRE-2 
machines. Compressed air is also used 
extensively in two foundries, machine 
shops, and in the shop which makes the 
fuses that time the detonation of the 
charges in projectiles. Precision of func- 
tioning depends upon the thorough 
cleaning of the fuse parts before assem- 
bly, and compressed air is delivered to 
each bench for that purpose. 

Guns turned out in the Washington 
Navy Yard are of such well-proved ex- 
cellence because, to quote a former in- 
spector of ordnance at the Naval Gun 
Factory, ““The interest of every man in 
the plant is to do the best work. Our 
men, and there are plenty of them who 
have been 30 to 40 years connected with 
this work, take the same interest in the 
shops that they would if they owned 
them.”’ Large as the factory is today, 
it cannot provide all the weapons for 
our battle fleet and for the ships built by 
the U.S. Maritime Commission for war- 
time service. Therefore the Navy has 
to turn to private enterprise for some of 
our ordnance matériel. According to 
Rear Admiral W.H.P. Blandy, U.S.N., 
until a few months ago Chief of the 
Bureau of Ordnance, “Fifteen naval 
ordnance plants, 1800 prime contractors, 
and 25,000 subcontractors produce this 
seagoing armament.” 
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Pharmaceuticals by Roche 





flllen §. Park 


A MODERN PLANT IN A SUBURBAN SETTING 


If the firm’s name were not displayed, one might easily mistake the Hoffmann- 
LaRoche factory at Roche Park, Nutley, N. J., for a college or a hospital. The center 
view shows the entrance to the 104-acre plant site. Above is pictured a corner of 
the ampul room, where immaculately clad girls fill small glass flasks with ac- 
curately measured quantities of liquid medications. 


‘ y IRTUALLY all the medicines 
available a century ago came from 
crude vegetable extracts and a 

few inorganic salts. The development of 


organic chemistry made it possible to 
produce chemical substances of known 


composition, and these replaced the 
earlier preparations of unknown strength. 
Then followed the synthesis of organic 
compounds which multiplied the num- 
ber of substances available to the phy- 
sician. The anesthetics ether and chloro- 
form, which were produced about 100 
years ago, were the first synthetics to be 
used extensively. After their appear- 
ance the field of chemical endeavor 
widened, gradually at first and then pre- 
cipitately, and from it have come count- 
less preparations on which medical 
science can call. This research is at a 
new peak right now, and some of its re- 
cent fruits are the vitamins and the 
spectacular new antibactericides—the 
sulfa drugs and the mold-growth prod- 
uct penicillin. The development of 
the latter substances has been greatly 
spurred by the wartime demand for 
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powerful and effective wound antibiotics. 

The present important pharmaceuti- 
cal industry differs distinctly from the 
industry of a few decades ago. The 
public knows the names of some of the 
leading makers of pharmaceuticals be- 
cause they advertise certain of their 
products to the consumer. But there are 
other firms prominent in the field about 
which the average person rarely hears 
because they sell their preparations only 
through the medical profession. One 
such concern is Hoffmann-La Roche, 
Inc., which has been in business in the 
United States since 1905. At that time 
it started as the Hoffmann-La Roche 
Chemical Works, Inc., of New York 
City, an American offshoot of F. Hoff- 
mann-La Roche Company which had 
been founded in Basel, Switzerland, in 
1896. 

As physicians became more and more 
familiar with Roche medicines, several 
homes were successively outlived until, 
in 1928, a 22-acre tract was purchased in 
New Jersey. There a new plant was 
erected, which was considered ultra- 


modern in drug-trade circles, and 
concern moved in the following Ja 
incorporating under the present nil 
of Hoffmann-La Roche, Inc. New pm 
ucts meant new manufacturing need 
more structures had to be put up! 
more acreage acquired. Operations! 
international in scope, many mil 
needed drugs being supplied to the 
lies. The company is also building! 
one of the largest businesses of it ii 
in the Latin American countries, 9 
search, which is all-important i” 
pharmaceutical field is carried on am 
tensively in the Nutley laboratories 
The grounds, known as Roche Pf 
have been increased from the ong 
acreage to its present expanse OF 
acres. The employees now totaly 
wards of 1700, and the buildings nul 
more than two dozen. Plans for a 
tional structures had to be ¢ 
when the war brought about a shortaf 
of building materials; but, even %, 
new pharmaceutical building and | hing 
second powerhouse have been erected ertis 
recent months. In addition to the faci | 
ties at Roche Park, warehouses hamgcto 
been leased at nearby cities for pitals 
storage of materials required for bp ther 
mounting vitamin production. uP 
Sales policies of the organization 4 
in keeping with the ethical standards lca 
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¢ medical profession it serves. It ad- 
@ettises in leading medical journals and 
if*0 distributes literature regularly to 
rehouses hators, dentists, pharmacists, and hos- 
jials in the United States and in various 
ther countries. These mailings describe 
he Products and give pertinent informa- 
concerning their properties and ap- 
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jications as determined through sys- 
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tematic experimentation carried on in 
the laboratories. Considerable quanti- 
ties of its pharmaceuticals go out by 
parcel post. The company’s postage bill 
approximates $200,000 annually, and a 
separate post office is provided to handle 
the outgoing mail, which often fills 500 
bags a day. In addition to its direct-mail 
sales-promotion activities, its represent- 





PROCESSING EQUIPMENT 


The bottom picture gives an idea of the 
varied types of equipment and the 
network of piping with which the fac- 
tory abounds. The view just below 
shows a typical glass-lined reaction 
kettle, one of the many in which proc- 
essing work is done. 
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atives—of whom there are well over 100 
in the United States—spend all their 
time making contacts in the medical 
field. These men are trained for their 
work, and their primary function is to 
keep the firm’s clientele informed about 
new Roche products and new applica- 
tions of existing ones. ‘They are not 
salesmen in the sense of being order- 
takers but, rather, educational mission- 
aries. 

From a few original pharmaceuticals, 
the company’s line has expanded to some 
40-odd specialties. During the first 
years, the principal products were Diga- 
len, Thiocol, and Pantopon. Digalen is a 
specially processed preparation of dig- 
italis and can be administered by in- 
jection as well as by mouth in the treat- 
ment of heart ailments. Thiocol is a 
cough remedy that is derived from 
guaiacol, and Pantopon is a product of 
whole opium that is applied by injection. 
Physicians still prescribe all of them. 

Starting around 1920, various other 
preparations were added, the first ones 
being Allonal, Sodium Alurate, and 
Sedormid, which are used in the treat- 
ment of nerve tension and insomnia. 
Since then the list has steadily length- 
ened. Prominent among recent addi- 
tions are Syntropan and Prostigmin. 
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The former is a nonnarcotic antispas- 
modic drug that has received widespread 
recognition as a substitute for atropine 
and belladonna, both of which have been 
difficult to obtain since the current war 
broke out. Prostigmin is one of the most 
outstanding preparations of the past 
decade. It is widely administered to 
prevent urinary retention and abdominal 
distention which frequently develop 
after surgery. It is also being used by 
physicians with great success in the 
diagnosis and treatment of myasthenia 
gravis, a disease that results in a form of 
paralysis that usually leaves its victims 
helpless. Important experimental work 
has recently been started with Prostig- 
min in the treatment of certain aspects 
of infantile paralysis. 

Besides making up its own prepara- 
tions, the firm has always produced a 
group of medicinal chemicals for sale to 
other pharmaceutical manufacturers. 
Among these, quinine and strychnine 
have held leading places for many years, 
while the sedative drug barbital and al- 
lied compounds have latterly become 
prominent. 


In addition to the aforementioned 
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pharmaceuticals, Hoffmann-La Roche 
has in recent years become such a large- 
scale manufacturer of vitamin prepara- 
tions that literally tons of several differ- 
ent kinds are now made every month. It 
was one of the first concerns to enter this 
field, and its research has contributed 
materially to the development of the 
synthesis of several vitamins. These 
Roche preparations are produced in 
tablet, powder, and liquid forms, the 


latter having the advantage that it ,, 

be readily administered to infants, 9, 

of them is a chocolate-flavored powds 

that can be added to milk. Last fal] J 

firm introduced a new multivitamin, 
mineral product, called Vitamine,§ 
which incorporates nine vitaming ay) 

five minerals in a licorice-flavored table 
that can be chewed or swallowed who, wepare 

Vitamin C, which is also called » icians. 
corbic acid, is supplied by the compan reign 
to pharmaceutical manufacturers and ty ypon t 
food processors for addition to theyf. 
products. A powdered citrus concey 
trate containing Vitamin C is ingg, 
porated in special scientific rations thal 
are now furnished to our military force, 
When mixed with water, it provides 
beverage that is as rich in Vitamin C gyro 
is the juice of fresh citrus fruit. Thi 
vitamin is produced on a large scale, 
is vitamin By, or thiamine, which is like 
wise added to foods. The latter is ugedhy, 
by bakers for the enrichment of whit 
flour and bread, a government regulatioy 
that has been in force since January, 
1943. 

The Roche laboratory was the first tof, 
synthesize Vitamin Bo, or G, and th 
company is now one of its greatest pn 
ducers. This vitamin, which was origin 
ally known as lactoflavin and is no 
called riboflavin, has been added i 
definite amounts by government ord 


HOW COMPRESSED AIR SERVES 


Compressed air is used principally for 
transferring liquids by displacement 
and for operating agitators such as the 
two Eclipse Air Brush Company 
Pneumixes encircled in the picture 
the top. They are agitating caustic 
solutions required in the manufacture 
of one of the B vitamins. Air motor 
serve wherever there is need for et 
plosion-proof equipment. Compress 

air for all plant purposes is suppli 

by four Ingersoll-Rand single-stagé 
compressors, of which two are show! 
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e that it cyl, four and to all white bread produced 
infants, 0) py commercial bakers since last October. 
ored powdeiroday it sells at a small fraction of its 
Last fall thd priginal cost. : 
nultivitamin. Contributing to the need for expansion 
Vitaminetshias the formation in 1937 of a subsidiary 
fitamings anjfoncern, Roche-Organon, Inc., which 
avored tablefnsnufactures endocrine and hormone 
lowed who reparations for prescription by phy- 
So Called afiians. Marketing of its products in 
the compan weign fields has also made demands 
turers and ty yon the plant at Nutley. Although the 
ion to theithar has interfered with shipments to 
itrus concep me parts of the world, it has increased 
C is incorBysiness in others, notably in South 
> rations th; merica. 
ilitary force§ The character of the operations re- 
it provides abyires, of course, that they be directed 
Vitamin C af, sely by men of scientific training, and 
3 fruit. ThiBhere are many of them on the staff. It 
arge scale, aincludes fourteen medical doctors, 150 
which is likeAhemists, and 40 persons who hold the 


















latter is used gree of doctor of philosophy. To aid 
rent of whith, the research that is the lifeblood of 
ont regulatiowthe organization, an outstanding library 


nce January${ medical literature has been built up. 
nits thousands of books and periodicals 



























as the first ti; to be found much of the medical and 
- G, and thhientific information that is available 
greatest pro) the world today, and liberal use is 
sh was originfyade of these facilities. 

_ and is no 


en added i 
rnment ord 


' RESEARCH FACILITIES 
# section of the research chemical 
oratory is seen above. The other 
Picture, taken in the developmental 
section, shows high-pressure equip- 
ment. The apparatus in the foreground 
isa shaking autoclave. 
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Because of the nature of its products, 
the factory at Roche Park differs from 
the usual run of industrial plants that 


are described in this publication. Es- 
sentially, it is engaged in an aggregation 
of individual manufacturing operations, 
each calling for its own raw materials 
and its own processes and each arriving 
at a different end product. Much of the 
equipment used is likewise distinctive. 
To guard against contamination and 
corrosion and to insure the ultimate in 
sanitation, glass-lined vessels, ceramic 
ware, and glass piping are generally em- 
ployed, supplemented by noncorrosive 
metals such as stainless steel and nickel 
alloys. Compared with the heavy in- 
dustries, individual pieces of equipment 
are small, as is to be expected where 
processes must be kept under precise 
control and where the products are or- 
dinarily measured in ounces or small 
fractions thereof. However, what the 
equipment lacks in size is more than 
made up in numbers, there being liter- 


_ ally scores of rooms filled with it. Much 


of it is specially built to specifications 
originating in the company’s engineering 
department. 

Another striking feature of the plant 
is its diverse uses of the utilities—of 


steam, water, electricity, compressed air, 
and various gases. Many manufacturing 
establishments employ one or more of 
these in large quantities, but at Nutley, 
with the exception of gas for heating, all 
of them enter into the operations. Be- 
cause of the presence of flammable sol- 
vents and materials, no open fires are 
permitted, and smoking is prohibited 
throughout the production areas. 

Steam is generated at 120 pounds pres- 
sure in six boilers with an aggregate 
capacity of 2000 hp. It is used at vary- 
ing pressures for distillation and evapo- 
ration; for the operation of steam-jet 
ejectors in process work; and for heating 
the buildings in cold weather. Four- 
fifths of the condensate is returned to the 
boilers for reévaporation. 

Electric current is purchased and 
comes in at 4160 volts, being reduced to 
different voltages at several transformer 
stations. The largest use of power is for 
operating motors. As nearly all pieces 
of equipment have individual drives, 
there are a great many motors averag- 
ing 5 hp. or less. Electricity also serves 
to heat heating-reaction kettles when 
temperatures are needed higher than 
those obtainable with steam, and it re- 
places steam in cases where close tem- 
perature control is desired. Some con- 
version of alternating current is affected 
by means of motor-generator sets to 
provide direct current of low voltage 
and high amperage for electrolysis. 

The consumption of water averages 
90,000,000 gallons monthly. Much of it 
is required for cooling purposes, and in 
the summertime the regular city supply 
is supplemented by well water to take 
advantage of its lower temperature. 
Considerable quantities of water used 
in process work are demineralized or 
distilled. 

Compressed air is furnished by a cen- 
tral plant consisting of three Ingersoll- 






Rand single-stage Class ES machines, 
and another unit of the same type is 
located in a different building. Air con- 
sumption averages 5,000,000 cubic feet 
per month. Many liquids that would 
corrode pump parts are transferred with 
air under pressure, and air motors are 
extensively employed to operate me- 
chanical agitators for stirring or mixing 
solutions. Such air-driven equipment is 
utilized wherever there is a fire or ex- 
plosion hazard. Direct agitation with air 
is not practised because it would have 
an oxidizing effect on organic materials, 
which are widely used. Compressed air 
is also employed for cleaning. The air is 
distributed and applied at 30 pounds 
pressure, this being the maximum safe 
working pressure that can be exerted 
against some of the glass-lined and 
ceramic equipment from which liquids 
are transferred by displacement. Lower- 
pressure air for fermentation processes is 
supplied by blowers. 

In addition to compressed air, vacuum 
plays an important part in evaporation 
and distillation processes. Various types 
of vacuum equipment are installed, the 
choice depending upon the service con- 
ditions in each case. This is also true as 
regards much other equipment, which 
must be tailor-made to fit requirements. 
Mechanical vacuum pumps were gen- 
erally utilized when the plant was built, 
and they are still used for many pur- 
poses. In recent years, however, steam- 
jet ejectors have been adopted to induce 
vacuum for many applications that are 
within their range. These units have no 





Included in the various types ot vacuum-inducing equip- 
ment are steam-jet ejector units. An ejector consists es- 
sentially of a nozzle discharging high-velocity steam across 
a suction chamber, thus withdrawing from it and entraining 
The stream is then directed into a venturi- 
‘shaped diffusor which serves to increase the pressure. 


air or gases. 


moving parts, and their maintenance 
cost is generally low. They have greater 
resistance to corrosive materials than 
mechanical units, but for extremely cor- 
rosive conditions the jets are carbon- 
lined. Steam jets take up less space than 
do other types of vacuum equipment, 
and they can be and often are mounted 
high up on walls. Single-stage and 3- 
stage units are in general use and oper- 
ated with steam at 75 pounds pressure. 

Refrigeration enters into many of the 
processes and is provided in various 
buildings by individual ammonia-com- 
pressor systems circulating brine gen- 
erally at a temperature of 14°F. Ex- 
tremely low temperature, needed prin- 
cipally for laboratory work, is obtained 
by means of dry ice, and its consump- 
tion averages 15,000 pounds monthly. 

Oxygen, hydrogen, and nitrogen also 
are essentials in the processing opera- 
tions. The demand for oxygen is so 
great that the Linde Cascade system of 
cylinders has been installed as a central 
source of supply. The cylinders are filled 
once a month with liquid oxygen that is 
delivered at the plant, where it is piped 
to the points of application. Hydrogen 
is required for hydrogenation and is re- 
ceived in cylinders at a pressure of 2000 
pounds. Where hydrogen is used, it is 
blanketed with nitrogen to prevent it 
from being ignited. Nitrogen also serves 
for scavenging equipment that has con- 
tained hydrogen. 

Large quantities of solvents are stored 
in individual containers, some of them 
underground, constituting a central, out- 
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a vacuum drier. 





door tank farm. Among those » 
widely used are acetone, methanol, be 
zol, caustic soda, and anhydrous aleohy 
as well as nitric, sulphuric, hydrochlo, 
and acetic acids. ‘To house the pipin 
systems by which these ar d the variy 
utilities are distributed throughout 
plant it was necessary to provide ; 
underground, concrete-lined tunnel, |i; 
5x7 feet in section; approximately q nj 
long, and describes a complete loop th, 
brings it under or close to all the builj 
ings. 

One of the reasons for establishing ¢ 
factory at Roche Park was to give it, 
attractive suburban setting offeriy 
fresh, clean air and other favorable ma 
ufacturing conditions. The grounds ha 
been landscaped and elaborately planig 
with shrubbery, and every effort j 
made to promote cleanliness and sanitg 
tion. By the same token, the compan 
has taken precautions to make sure th 
its activities will not give offense to th 
community of which it is a part. 
buildings in which unsavory odors orig 
inate are kept under a slight vacuum 
and the air exhausted from them 
passed through activated carbon befi 
it is permitted to escape. Ducts ca 
off the air from locations where 
odors are concentrated, and the 
throughout the buildings is changed ff 
quently. In one structure a volume 
12,000 cfm., is circulated, and in 
other 8,000 cfm. All plant sewage 
treated before it enters disposal 
between 2 and 3 tons of lime being? 
daily to neutralize acid solutions. — 










































Shown at the right are three Ingersoll-Rand single-stage 
ejectors in the vitamin plant. The oblong vessels are after- 
condensers for condensing the steam and thereby adding 
to the economy of the units. The other view is of a Cameron 
centrifugal Motorpump that circulates hot water through 
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New Bridges 
Unite 
the Amerieas 


Edwin W. James 
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IN CENTRAL 


AMERICA 


At the top is the Cuscatlan Bridge across the Lempa River in El Salvador, a $700,- 
structure that was paid for entirely by the Salvadoran government. It is the 
longest (1350 feet) suspension-type bridge in Central America. The other view 


_ shows the Choluteca Bridge in Honduras. 


EW bridges along the Pan Amer- 
ican Highway route extending 
through eighteen countries are 

ying the vital but little-publicized 
tof tying the Americas together and 
accelerating the development, pro- 
iuction, and transport of critical war 
ierials. Of special importance are the 
kmational bridges now linking ten of 

American republics. The latest of 
Hse to be completed is the 480-foot Rio 

Scoran highway span connecting El 
vador and Honduras. 

The war-born need of improved land 
‘mmunication, particularly in Mexico 
tad Central America, is responsible for 
Ihe increase in bridge and roadbuilding 
nthe Americas. The Corps of Engi- 


ameron hers, U. S. Army, did a great deal of 


hrough 


Arr MacazZl 


tk in pushing a “pioneer” road 
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through gaps in the highway in Central 
America before they withdrew on Oc- 
tober 31, 1943, because their services 
were more urgently needed elsewhere. 
Although the bridge and road-con- 
struction program has greatly reduced 
the number of unspanned streams that 
traverse the Pan American Highway 
route between Laredo, Tex., and Buenos 
Aires and Rio de Janeiro, considerable 
bridge building still remains to be done 
in southern Mexico, Nicaragua, Costa 
Rica, and northern Panama, as well as in 
South America. One of the gaps in 
southern Mexico—a 145-mile stretch be- 
tween Comitan and Tapachula—pre- 
sents such obstacles to bridge and high- 
way engineers that there is some doubt 
as to whether the Mexican Government 
will be able to finish that section of the 


international highway before the war 
ends. There the route crosses the Sierra 
Madre range at an altitude of 6500 feet. 
However, construction is going ahead on 
the precipitous sides of the mountains 
from Tapachula near the Pacific Coast. 
President Manuel Avila Camacho re- 
cently told the nation that the adminis- 
tration proposes to make every effort to 
continue work on the project. As he put 
it, Mexico considers completion of her 
section as “‘an obligation to the countries 
of the hemisphere.”’ 

Meanwhile, bridges are being erected 
along the Inter-American Highway route 
in Costa Rica by the Public Roads Ad- 
ministration of the United States Fed- 
eral Works Agency. In South America, 
some still remain to be built at several 
points in the Pan American Highway 
system to provide all-weather, all-year 
travel. This is, of course, particularly 
true of sections where the right of way is 
still impassable. 

Bridge construction “south of the 
border” has, in the last two decades, 
been much along the same lines followed 
earlier in the United States. Before 1900, 
our principal demand for such structures 
was in connection with the building of 
railroad systems. At the turn of the 
century there was need for spans of in- 
creased strength and clearance in keep- 
ing with the increasing size, weight, and 
speed of trains. But the rapid develop- 
ment of automobile traffic in the United 
States about 1915 created a demand for 


151 








TWO LARGE STRUCTURES 
The 480-foot bridge across the Rio 
Goascoran (right) between El Salvador 
and Honduras consists of a 220-foot 
center span and two end spans of 130 
feet each. The deck is 28 feet wide and 
has two 2-foot walkways. Below is the 
Tamasulpa River bridge in Guatemala. 


more and better roads and, later still, for 


express highways. This called for a 
number of large bridges over waterways 
that had previously not been spanned. 

It was the beginning of the Pan Amer- 
ican Highway in 1930 that gave impetus 
to the construction of both international 
and other bridges within the national 
boundaries of the other Americas. The 
new structures are modern in design, 
strategically located, vital to the eco- 
nomic life of the republics, and impor- 
tant to international communication both 
in war and in peacetime. They contrast 
sharply with older spans that are still in 
use, such as the Puente Esclavos (Slaves 
Bridge) in southern Guatemala and on 
the route of the Pan American Highway. 
This stone arch structure, which was 
built with slave labor around 1592 and 
reconstructed in the early seventeenth 
century, is wide enough for only 1-lane 
traffic. One also comes across old bridges 
similar to those in other lands. Some in 
the interior, for instance, are like the 
grass-rope spans in India, except that 
they are more often than otherwise made 
of vines. They hang across chasms or 


arroyos. 

In Mexico there is a bridge that has a 
gateway and that is of a type built in 
Europe before the eighteenth century. 
The gateway, located either on one of 
the piers or at one of the approaches, had 
a military significance and was often 
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flanked by a tollhouse. An interesting 
structure on somewhat the same lines is 
found about 10 miles from Mexico City 
on the road leading from Teotihuacan. 
A long causeway stands there flanked by 
old guardhouses which were probably in- 
tended for military use because the cross- 
ing was near the last of the overnight 
stops which the viceroys, sent from Spain 
to govern Mexico in Colonial times, had 
to make in the perilous journey to the 
capital after landing at Vera Cruz. Ex- 
amples of the so-called early Roman 
“‘bridge,”’ which is really an aqueduct, 
likewise can be seen in Mexico. 

The most noteworthy of the modern 
highway bridges are those joining ten of 
the republics, and the Puente Cuscatlan 
in the interior of El Salvador. The in- 
ternational bridges connect bordering 
countries—the United States and Mex- 
ico, Mexico and Guatemala, El Salvador 
and Honduras, Colombia and Venezuela, 
Colombia and Ecuador, and Brazil and 
Uruguay. One now under construction 
across the Rio Uruguay will join Brazil 
and Argentina. 

Of the several structures that span the 
United States-Mexico border, the much- 
traveled bridge linking Laredo and 
Nuevo Laredo is probably the best 
known because it is the beginning of the 
Inter-American Highway that leads to 
Mexico City and points south. It is 1400 
feet long, carries a 24-foot traffic lane 








































flanked by walks each 8 feet wide, angi © § 
has railings that can be taken down wha The st 
floods threaten. he Rio | 


There are two bridges between Mericg!™ Hot 
and its neighbor to the south—GuateP" Dece! 
mala. Both span the Rio Suchiate. Qpppnited 
provides rail connection between Suchet | 


iate in Mexico and Ayutla, Guatemal; ‘8. Pu 

while the other—the new El Talisman d of 

is a highway bridge which is locate! ae 
ecelV 





about 25 miles upstream. The former; 
the first direct overland route betweap! Wash 
the United States and Central Amerig®Videc 
and was opened to service on October | Betwe 
1942, when a heavily laden freight traig™® Pue! 
was run across it. It is a creosoted-timp™t 7 
ber structure of the trestle type, is 114g" 
feet long, and was built under the dig" the § 
rection of the Mexican engineer Manvg’”" of 1 
Buenadad. Work on it was acceleratef™—tt 
by the use of prefabricated parts from“"4* 
the United States, and it was erected ig’ "°2™' 
90 days at a cost of $80,000, financed bj jointly 
the National Railways of Mexico. dlomb 
Suchiate is the southern terminus  ©°lo 
the standard-gauge system of the Nef’. the 
tional Railways of Mexico. Ayutla, al which c 
the southern bank of the Suchiate River} ® 
is the northern terminal point of t piales. 
narrow-gauge system of the InternationfSom 
al Railways of Central America. Tha” igh 
tracks on the new bridge are standard other si 
gauge. South-bound merchandise reache y Ecu 
Ayutla in Mexican cars and is trams bridge, 
ferred from one line to the other at a 30+} hw: 
foot covered platform with a narrowpss th 
gauge track on one side and a standard" th J 
gauge track on the other. Before th "Mc 
existence of the railroad bridge, cargo 

































proceec 
had to be transported by truck or oxcatip sus 
to the river bank, ferried across pep Pas 
Suchiate on barges, again loaded on oF’ sh 
carts, and hauled to the railroad. Th fir 
distance between the two old terminilj't b 
stations was nearly 3 miles, and onl tet, e9 
about 1200 tons of freight could hat w 
handled monthly. At one time they ®os, 
were piled up at Ayutla some 300,00) fe 
sacks of coffee awaiting shipment to th! 3.8 
United States. Now, anywhere from 10;}° " 
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et wide, ang” to 80,000 can be moved a month. 

The steel-and-concrete structure over 
he Rio Goascoran between El Salvador 
ween Mericg™4 Honduras was formally dedicated 
uth—Guajsp" December 15, 1943. It was built by a 
ichiate. Onnited States firm as a codperative 
tween Suapriect of those two countries and the 

Guatemakfl-5- Public Roads Administration. One- 
| Talisman-fiitd of the construction cost was paid 
h is locatef’Y Honduras and El Salvador from loans 
“he formerigteived from the Export-Import Bank 
ute betweaf! Washington, and the remainder was 
tral AmerigfVided by the United States. 

n October |f Between Colombia and Venezuela is 
freight traigf"® Puente Internacional Simon Bolivar 
eosoted-tinft connects San Antonio del Tachira, 
type, is 114g/enezuela, and Cucuta, Colombia. It is 
nder the dg the Simon Bolivar Highway—a sec- 
neer Mannion of the Pan American Highway sys- 
; acceleratag™—that links Quito, Bogota, and 
| parts fromp-aracas in Ecuador, Colombia, and 
1s erected iq’ enezuela, respectively. The bridge was 

financed bgomtly built by the Venezuelan and 
fexico, (lombian governments. 

terminus @ COlomyia is connected with Ecuador 

of the Ney the Puente Nacional Rumichaca 

Ayutla, off" hich crosses the border at a gorge a few 
hiate Riverpilles south of the Colombian town of 
oint of thpdiales. At one end Colombia has a 
Internationgstoms station with a draw chain across 
erica. Thqlehighway; arched over the road on the 
e standard ither side is a customhouse maintained 
dise reacheg’Y Ecuador. The Maua International 
1d is trans}tidge, another link in the Pan American 
her at a 300}ighway, crosses the Rio Yuguaron and 
a narrow joins the town of Rio Branco in Uruguay 
a standard4"ith Juaguarao in Brazil. 

Before the Since November, 1941, work has been 
ige, cargompeceeding on a span over the Rio 
ck or oxcarly’Uguay between Brazil and Argentina 

across thé Paso de los Libres. The two nations 
aded on or{"ll share equally in the construction 
lroad. Thef™d financing of the $2,250,000 project. 
1d terminaf'te bridge has a total length of 4660 
;, and only leet, exclusive of supplementary sections 
t could & that will cross adjacent areas subject to 
time ther}'0ds, and is divided into ten spans, each 
me 300,000 406 feet long. The roadway, including 
nent to the’ 38-foot walkway, is 19.68 feet wide. 
re from 70,;}'% railroad lane is 12.46 feet wide. 


n down wher 
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As for the Puente Cuscatlan, which 
has already been mentioned, this struc- 
ture has the distinction of being the 
longest suspension-type bridge in Cen- 
tral America and was built by a United 
States company for the Salvadoran Gov- 
ernment. The latter paid the entire cost 
of $700,000. It spans the Lempa, the 
largest river flowing into the Pacific 
Ocean south of the Colorado River in the 
United States, and was dedicated in 
June of 1942. 

For the construction of permanent 
bridges along the Inter-American High- 
way, the U. S. Public Roads Adminis- 
tration entered into a contract with the 
Frederick Snare Corporation of New 
York City. This contract covers nine 
permanent steel or concrete spans of 
which four will be located in Nicaragua, 
two in Costa Rica, two in Honduras, and 
one on the El Salvador-Honduras border. 
Most of these are well advanced. 

Because of a scarcity of proper mate- 
rials, fabricating equipment, and skilled 
labor, the U. S. Army Engineers, in 
building the pioneer road in Central 
America, erected 93 prefabricated-tim- 
ber bridges and eight steel bridges that 
had been abandoned and bought in the 
United States. The timber structures 
range in length from 50 to 100 feet and 
are designed for 1-way traffic with a 15- 
foot clear roadway and for H-15 loading. 
The dismantled and reconditioned steel 
bridges have spans of from 80 to 184 feet. 

The work of constructing the bridges 


DETAILS OF CONSTRUCTION 


Tufa, a rock of volcanic origin, is being 
used extensively for bridge construc- 
tion in Nicaragua. It is soft enough to 
be quarried and dressed with hand 
tools, but the surface hardens upon 
exposure, and the rock has shown no 
deterioration after 25 years of service. 
These pictures show a bridge abutment 
and a-stone arch culvert built and being 
built of the material. 


af gy, 


on the pioneer road was aided by a mis- 
sion sent there by the U. S. Forest Serv- 
ice. Specialists classified the timber that 
was available near the route and tests 
were made by the Forest Products Lab- 
oratory, which recommended basic work- 
ing stresses for design purposes. Through 
further field investigation the engineers 
determined that sound straight trees 
were available which would furnish logs 
up to 80 feet in length. 

The program, calling for the use of 
local materials as far as possible, led to 
the utilization in Nicaragua of tufa rock 
of volcanic origin for arch culverts, 
bridge substructures, abutments, and 
piers wherever deposits were located 
close to the building sites. On these 
structures native stone masons did ex- 
cellent work, which is the equal in ap- 
pearance of any of reinforced concrete. 

Inter-American health and sanitation 
measures are serving to combat malaria 
and to deal with other problems of hy- 
giene along nearly 14,000 miles of the 
Pan American Highway. The program 
was recommended at the Rio de Janeiro 
Conference of American Foreign Minis- 
ters and is being carried out in Mexico, 
in all of Central America, and in every 
republic in South America with the ex- 
ception of Argentina. Thus the United 
States and the other Americas have 
merged their facilities and resources to 
bring about the realization of the great- 
est codperative project in the history of 
the Western Hemisphere. 





Photo Courtesy Quartermaster Review 


Compressed air has come to the aid of the Army 
Quartermaster Corps at Camp Edwards, Mass., by 
solving the vexing problem of how to repair battered 
canteens. Thousands of these containers were piled 
up awaiting reclamation, and under existing methods 
of dealing with them the pile was getting bigger and a 
great many of them were reaching the scrap heap. 
Then Sgt. Charles E. Anderson and Arthur Deschenes, 
civilian superintendent of the metal shop at the New 
Bedford repair shop, began experimenting with air 
pressure to force the dents out. They rigged up some 
salvaged piping, rubber hose, and gate valves, con- 
nected the line up to a receiver of an air compressor, 
and licked the problem in quick order. The picture 
above shows one of the four working stations of a 
bench where 500 canteens are now reconditioned 
every day. A canteen is screwed onto the end of the 
air line, leather and steel washers being used to make 
a tight connection. Air is admitted by opening two 
gate valves, and the larger dents in the canteen in- 
stantly disappear. With the canteen resting in a half- 
mold, the workman taps out the smaller dents with a 
metal-pounder’s hammer. A pressure of 180 pounds 
was first tried, but as this was sufficient to rupture an 
occasional canteen it was reduced to 140 pounds. 
If a canteen has holes in it, or is split, it is soldered 
and then reformed by the pressure method. Within 
nine months after the idea was introduced less than a 
bushel of canteens became scrap. 
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Photo fron Automotive Council tor War Production 


One of the nation’s automobile factories that has a contract for building 5-inch 
naval guns tests them (left) withcut firing them. Instead ot powder, compresse 
air is used. To eliminate the need of providing an outdoor proving ground and 
of moving each completed rifle to it for testing, the automotive engineers de- 
signed and built an air-operated mechanism that simulates actual conditions. 
The guns are “‘fired’’ inside the factory walls, and the Navy has accepted hun- 
dreds of them for service on destroyers and merchant ships. To speed up pro- 
duction, the manufacturing operations are divided among four automotive 
plants, while a fifth does the machining, assembling, and testing. 


Members of the Fifth Army Engineers 
are shown below inflating rubber 
pontons that were used in constructing 
a bridge across the Volturno River in 
Italy. They were filled with air behind 
the lines by a portable gasoline-driven 
compressor and were then transported 
to the bridge site. 








Compressed Air Institute Photo 


Compressed air pertorms a iriple 
service in connection with the main- 
tenance of street cars in one of the na- 
tion's cities. The car shown above is 
lifted from its tracks by air-cylinder 
hoists on each side of it. While in the 
raised position, its driving motors are 
cleaned with a compressed-air jet, 
and the entire understructure is painted 
with air-operated spray guns. Air for 
these purposes is taken from the shop 
distribution system, which also sup- 
plies motive power to grinders, chip- 
pers, reamers, drills, impact wrenches, 
and other pneumatic tools that are 
used in repairing cars. 





be 


Acme Photo 


Air-operated swaging machines (left) are used in the plant of the American 
Central Manufacturing Company, Connersville, Ind., for reducing the diameter 
of port extension tubes of aircraft-engine collector rings. An air cylinder exerts 
a direct downward pull of 5000 pounds, and a tube of 16-gauge stainless steel 
can be reduced in diameter as much as 0.03 inch with one impact. A foot- 
operated valve opens the discharge at the bottom half of the cylinder, per- 
mitting the building up of 100 pounds pressure on the top half. Cams hold the 
die blocks in position until they are tripped by a separate hand lever, which is 
included for operating safety. The stroke can be varied by adjusting the time 
between application of the air pressure and tripping. The machines were 
designed and constructed by the company’s engineering department. 





r ‘ar article on the subaqueous uses 
of compressed air and pneumatic 
tools published in our May issue 

has provoked a number of questions from 

interested readers which we are answer- 
ing here in the belief that the added in- 
formation may be helpful to others. 

At the Salvage School on New York 
City’s waterfront, the course prescribed 
by the Navy for the students inc'udes 
comprehensive training in the use of 
many kinds of air-driven equipment be- 
cause of the advantages they offer over 
manually operated tools in underwater 
work. Marine salvage, especially in time 
of war, calls for the utmost dispatch; and 
air-driven tools do the necessary work 
quickly and lessen the labor or stress im- 
posed upon the diver. 

Many vessels have been sunk, ground- 
ed, or otherwise disabled during the 
present conflict. Wherever feasible, 
their salvage has been undertaken either 
to save all or parts of them for reuse or to 
recover as much of their cargoes and 
equipment as circumstances permitted. 
A great measure of success has rewarded 
these efforts, and property representing 
millions of dollars. has been recovered 
and made available for essential services, 
thanks to the employment of compressed 
air and pneumatic tools. While the 
first cost of these power tools is more 
than that of the much simpler ones de- 
signed for handwork, still the salvage 
experts of the Navy point out that the 
former are relatively inexpensive when 
compared with the total cost of the entire 
enterprise and the value of the ships and 
other property which they help to re- 
claim. 

Obviously, air-driven tools used in 
subaqueous work must receive special 
care, and at the Salvage School the men 
are trained how to handle and to service 
them so that they will remain in good 
working order and perform efficiently 
as long as practicable. Like all pieces of 
machinery, they must be kept clean and 
properly lubricated to protect them 
against the corrosive action of water or 
moisture and the abrasive or eroding 
action of sand, silt, or other solids in sus- 
pension. The Navy’s salvage operations 
have been carried on in regions where 
temperatures have varied all the way 
from intense cold to tropic heat, and the 
waters in which the tools have worked 
have therefore imposed a wide range of 
tests, especially in the matter of lubrica- 
tion. The naval divers have profited by 
this experience. 

In the preceding article it was men- 
tioned that it is the practice in the case 
of the Multi-Vane or rotor-driven type 
of air tool to fit a nonreturn or check 
valve over the exhaust. This is done to 
prevent or to minimize the leakage of 
water into the tool and especially to 
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Care of Air-Driven Tools Used Underwater 


obviate rusting of the air motor that 
would be apt to impair its function more 
or less rapidly. ‘The check valve has 
justified its use, particularly when the 
tools have had to operate in water fouled 
by sewage or carrying sand or silt. 

Multi-Vane tools, as is well known, are 
equipped with gears to reduce the high 
speeds of their rotors to the much lower 
speeds required for the work for which 
the tools are designed. The chamber in 
which the gears are housed is filled with 
grease both to protect and uniformly to 
lubricate them. When the tools are used 
in cold water, the low temperatures tend 
to stiffen the grease and to impair its 
function as a lubricant. Under such con- 
ditions it is customary in the naval 
service to open the gear case at short in- 
tervals and to inject into it a small 
quantity of light oil (I-R No. 10) which 
was developed to resist the action of low 
temperatures. The application of the 
light oil neutralizes any increase in the 
viscosity of the grease induced by chill- 
ing. 

The practice among naval salvage 
divers is to send tools of this particular 
drive to the repair room at the end of 
each shift of underwater work. There 
they are run for a short period to expel 
any water that may have leaked in, 
and all the while lubricating oil is fed 
into them with the motive air just as is 
done while they are in action submerged. 
Emphasis is laid on the economy of 
proper and ample lubrication at all 
times, and this applies especially to the 
tools when used subaqueously. There 
is a fairly numerous family of tools with 
air-motor drive that may be advanta- 
geously treated in the foregoing man- 
ner. 

Clay diggers, Jackhamers, chipping 
hammers, and kindred air-operated tools 
can be employed day in and day out for 
two or three weeks without any internal 
oiling save air-line lubrication. By this 
method the oil is fed as needed from a 
lubricator connected above water in the 
air line and accessible to a surface at- 
tendant familiar with the requirements 
of such tools when working subaqueous- 
ly. Tools in this group are regularly run 
for a short while to expel water from 
them after they have been brought up 
to the surface. Then they are cleaned 
externally and are again ready for un- 
derwater duty. At the end of two or 
three weeks, however, they are disman- 
tled, thoroughly cleaned inside, oiled, 
reassembled, and perhaps run a little 
while for check-up. After that they are 
put to work again immediately, or are 
placed in storage for instant reissue. 

In the repair shop of the Salvage 
School the students become thoroughly 
familiar with all the air-driven equip- 
ment used by them-—how to take them 











































































apart, how to repair them, and otherwig. 
to keep them in service condition. This 
knowledge has paid handsomely. [t may 
be worth mentioning that the Salvage 
division of the Navy has found that the 
expenditure for spare parts is conside. 
ably lower and the length of life of pnev. 
matic tools longer than is commonly ty 
case with the same equipment ug 
above water. The explanation for this, 
in part, is that the water cools the took 
when operating submerged—prevent 
overheating and its ill effects. But, yp. 
doubtedly, much of the sustained ¢,. 
cellent performance must be credited {y 
careful and continuous lubrication when! 
the tools are in service. Then, too, the 
specially trained personnel is more mind. 
ful of them than is the average worker, 
and in this the Navy sets an example 
that may well be followed by others, 

The assertion has been made th 
certain pneumatic tools, such as impact 
wrenches, cannot be used when theres 
any difficulty in supplying an “‘old man” 
or holding post for the machine. This 
does not apply to naval salvage oper- 
tions. There the men are expected to do 
a successful job and to improvise from 
the materials available any rig that 
help a tool to do its work. Bracketsog 
lugs may be welded underwater to th 
plating or steelwork of a ship as a pre- 
liminary in providing a supporting or 
holding attachment for the tool so that 
the diver can drill, ream, or tap, as o¢- 
casion may demand. 

Some people have the notion that air- 
driven tools are running while they ar 
being lowered so as to keep the waters 
from getting into them. This is not the 
fact, and for excellent reasons. Where aft 
diver is engaged in water made virtually 
opaque by silt in suspension, or where 
visibility is hampered for any reason, it 
would imperil him to lower a tool to him 
while it is running. It might swing 
against him and stun him before he could f 
see it and grasp it, or it might tear his— 
diving dress and lead to his drowning 0 ® 
inflict a serious injury. The risks are it- 
creased if a current of sufficient force 
causes the suspended tool to swing back® 
and forth during its descent. Therefore, Bg 
the tools are always lowered “dead,” and 
where their make-up is such as to permit 
water to work its way into them while 
idle, the water is quickly forced out when 
compressed air is admitted. In the cas 
of Multi-Vane tools, the nonreturn valve # 
on the exhaust keeps the water out. — 

There is nothing difficult about condi B 
tions under which pneumatic tools must 
operate in subaqueous work nor about™ 
their maintenance. However, submergel F 
application does entail a measure of 
special care which, once that fact is Ul 
derstood, can be easily exercised by the 
operator. 


Photo 




















































COMPRESSED AIR MAGAZINE 
























or 


nd Otherwig. 
dition, This 
nely. It may 

the Salvage 
und that the 
: IS Consider. 
li fe of pney. 
ommonly the 
ipment used 
tion for this 
ols the tool 
>d—prevents 
ts. But, un. 
ustained ey. 
e Credited to 
ication whenf! 
hen, too, the 
S more mind- 
Tage worker, 
an example 
by others, 
made that 
ch as impact 
vhen there js 
n “old man” 
chine. This 
Ivage opera-§i 
‘pected to doll 
provise from 
rig that will 
Brackets orf 
water to the 
lip as a pre 
ipporting or 
tool so that 
r tap, as oc 


Photos, Fish & Wildlife Service. 






















OYOTES do more than $1,000,000 
damage every year to the sheep 
industry in the state of New 
Mexico alone, says Floyd W. Lee, Presi- 
lent of the New Mexico Wool Growers 
Asociation, and he ought to know. But 
tis is not the total loss in dollars and 
cats by any means, according to Louis 
H. Laney, district agent for the Fish and 
Wildlife Service, Division of Predatory 
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night swingfiler is mentioned. Mr. Laney also 
fore he could fiught to know, for he is in charge of 31 


ight tear his 
drowning or 
risks are in- 
ficient force 
» swing back 
. Therefore, 
“dead,” and 
as to permit 
them while 
ed out when 
In the case 
return valve 
ater out. 
bout condi- 
c tools must 


inters who are engaged in fighting 
iedatory animals, the chief of which is 
le wily coyote. 

The hunters are full-time employees 
Md cover the whole state, each being 
signed to a given district. They are 
mined men recruited from the ranks of 
nivate trappers, ranchers, outdoor men 
0 like that kind of life, college boys, 
well as farmers, and are hard-working, 
ugh hombres who can take care of 
lemselves on the mesa or the mountains 
letever coyotes or bobcats lurk. They 
p after their prey with anything they 
unk will do the job, and are perfectly 


; nor about Piling to get him in a corner and knock 
., submerged Mon the head with a club, if necessary. 
measure off The Fish and Wildlife Service hunter 


t fact is un- 
vised by the 


Men establishes camp right in the mid- 
‘of his district and from there plans 
“carries out his campaign. The foe 
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COYOTES AND THEIR PREY 


The snarling, sharp-toothed killer in the 
center had to pose for his picture be- 
cause he had one foot in a steel trap. 
At the bottom are captive coyote pups 
fighting over a piece of meat. The re- 
mains of a yearling cow killed by 
coyotes near Lucy, N. Mex., are shown 
at the top. 


he is fighting is a tricky one, and fre- 
quently months are spent in tracking 
down one intelligent and bloody killer. 
In one section, a coyote roamed the 
range from early in the year until Sep- 
tember, defying the efforts of the hunter, 
ranchers, and amateurs to get rid of him. 
This one animal destroyed each month 
throughout that period sheep and lambs 
to the value of $200 to $400, and was 
finally run down with a pack of hounds. 
There are many such cases, giving the 


Killer of the Mesa 
Carey Holbrook 





professional hunter plenty of hard work 
to do. That they get it done is evidenced 
by their reports for 1943 during which 
they accounted for 6824 coyotes in one 
way or another. In addition, ranchers 
and stock raisers codperating in the job 
of eradication disposed of 3721. Now 
10,545 dead coyotes is a lot of vermin in 
any man’s language, but even with these 
unbelievable figures staring him in his 
snarling face he: continues to flourish 
and to take his toll of livestock right 
under the noses of those bent on ex- 
terminating his kind. 

Originally, the coyote was supposed 
to be a prairie wolf, living only in the 
wide, open spaces. As a matter of fact 
he still thrives there, but he has widened 
his domain until it reaches from desert 
sands to mountain snows, and from pine- 
woods to seashore. The reason why this 
beast can live and multiply where other 
wild life perishes may be his hardiness 
and because he thrives on such a wide 
variety of food. He will eat the flesh of 
any and every animal, which he is per- 
fectly willing to kill if he can, or devour 
after it has become carrion. He will eat 
birds, their young, and their eggs, as 
well as fish, lizards, snakes, insects, 
cactus fruit, grapes, apples, prunes, and 
many kinds of berries. He is destructive 
to barnyard fowl and goats, but his one 
big weakness is sheep or lamb flesh, and 
it is in this field that he causes the great- 
est havoc. 

The actual damage done to sheep is 
not confined to those destroyed for food, 
but is probably more than doubled by 
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wanton killing and by the harrassing of 
flocks. Frank C. Clark, past president of 
the California Wool Growers Associa- 
tion, relates an instance where he took 
a fat, grown coyote fresh from the kill 
of a large lamb. The lower end of the 
beast’s gorged stomach revealed meat, 
skin, and the red hair of a hog. The 
nearest hogs were upwards of 10 miles 
away. At that time Mr. Clark kept his 
flock within the confines of a heavy, 
6-foot picket fence, supplemented by 
eternal vigilance. Examination showed 
that coyotes had gained access not only 
by gnawing their way through the fence 
but also by scaling it despite the three 
or four barbwires strung around the top 
of it. They made continued attacks, even 
in summertime when the surrounding 
cattle ranges were infested with ground 
squirrels, other rodents, and game. 
Aside from the loss in dollars and 
cents through these depredations, there 
is the serious danger, especially in 
districts where the creatures have been 
allowed to increase, of an outbreak of 
rabies among them. Within the last two 
years one such epidemic in three or four 
counties in the southern part of New 
Mexico brought on a condition that com- 
pelled the U.S. Public Health Service to 
quarantine the area. More than twenty 
persons were bitten either by rabid 
coyotes or by domestic animals that had 
been infected by them and were given 
the Pasteur treatment. The outbreak 
was traced to an influx of rabid coyotes 
from Mexico where control of the pest 






BAGGED BY HUNTERS 


Poison terminated the depredations of 
the three coyotes shown above. — All 
were killed within a quarter-mile 
radius. The skins of 46 coyotes and 
four bobcats (right) are evidence of the 
work done by J. A. Young, a govern- 
ment hunter. The pelts are sold at 
established auction points. 
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was lax. The Fish and Wildlife Service 
sent a force of twelve hunters into the 
district, and they began working from 
the outside edge of the territory affected, 
thus closing in on their quarry. Within 
two months more than 600 were killed, 
many of them known to be rabid. 

In New Mexico, the fight against the 
coyote is carried on coédperatively by the 
U. S. Fish and Wildlife Service, by the 
State of New Mexico and some of its 
counties, and by many ranchers and 
stock raisers. This combined army 
wages war against the marauder in every 
conceivable way, including the use of 
large quantities of poison, steel traps, 
as well as guns and dogs. But the most 
modern means of coyote hunting is the 
airplane, which has been adopted by a 
group of ranchers north and west of 
Pecos. In that section the menace be- 
came so serious that ten big ranchers, 
owning about 1,000 sections of land, 
formed what is known as the Kent Air- 
plane Company. A plane was purchased, 
and L. P. McCasland, an experienced 
pilot of Barstow, Calif., was hired to 
help conduct an intensive strafing cam- 
paign against the foe. With the ship 
flying only about 25 feet above the 
ground, the coyotes are killed with a 
shotgun. Cowboys on horses range the 
brush and scare the animals out into the 
open. Then a rancher, riding with the 
pilot as a passenger, knocks him off with 
a splatter gun. 

The estimated damage done by coy- 
otes in the area in question is far in ex- 
cess of the cost of the plane and its 
pilot, and the men figure they have 
made a good investment. However, the 
sport is not considered the safest in the 
world. In making their contract with 
McCasland, the ranchers decided it 
would be good business to protect them- 
selves with an insurance policy on their 
man, but found that no domestic com- 
pany would take the risk. A London 
firm finally agreed to take a chance in 
consideration for a nice fat premium. 
Compared with dodging bombs, Lon- 
doners probably look on this as safe 
going. 

The coyote breeds once a year, and 








the average number of pups to a ity, 
is from four to seven. There are j, 
stances of much larger litters, but it; 
safe to say that the annual increag ; 
from 300 to 400 per cent. Coyote dey, 
are made in the ground. Sometimes jj, 
old mother takes possession of a hg, 
dug by a prairie dog or badger, but usy,| 
ly she does the job herself, rounding oy 
a nice snug nest in which to raise hg 
young. 

The principal means of exterminatig, 
are traps and poison. In New Mexiq 
a No. 3 steel trap is generally used anj 
is placed under dirt near a clump § —= 
grass, a bush, or wherever the coyote j 
liable to walk into it. To attract his ai 
tention it is baited with a piece of fish _ 
rotten meat, or other strong-scented lur 
In the case of poison, strychnine, mad 
up into “‘pills,”’ is the usual dose. Thes 
are concealed in chunks of fat or tallogT;VRO! 
that are scattered around a carcass wherg|' atte 
the coyote will pick them up. Poison igupplyi1 
seldom put inside for the reason that ifindustri 
will remain there until the carcass hag{pnew 
disintegrated and might cause the deatifpoduct 
of valuable hunting dogs. As it is, thang up 
hunter can pick up any uneaten pieceggnd thr 
or, as the latter are relatively smallfoblen 
the hot sun will melt them in a shorffom c 
time and the poison, soaking into groundgmst a 
will become harmless. vale, e' 

The cost of holding coyotes at baypperatit 
runs into a good many dollars annuallyfmental 
but the investment is well justified confpassing 
sidering the amount of damage done byoon as 
these marauders. Part of the expense ofment s 
eradication is recovered through the sal@many | 
of hides by the agencies codperating imisable 
the predatory-animal control. In Ne@#istribu 
Mexico is held monthly an auction wherquipm 
sealed bids are received from buyers whi@ypes o 
have been allowed to inspect the skins Alth« 
which go to the highest bidder. Thos#toman 
obtained by the Federal hunters are soldfot aw 
in the same way, only the monthly aucirampl 
tion is held by the Seattle Fur Exchang@teanin 
to which the New Mexico hides ar@etely 
shipped for disposal. Last year the New fact 
Mexico agencies that are engaged in thquilder 
work of hunting down the killer margin g 
keted coyote skins valued at more thaiffuinin 
$15,000. inilar 
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CLEAN AIR WORKS BEST 


fat or tallyT\ROM time to time we have called 
arcass wher|' attention here to the wisdom of 
p. Poisonigupplying clean, dry compressed air for 
-ason that ifindustrial services. The increasing use 
carcass hag@p{ pneumatic tools and equipment in the 
ise the deatlfproduction of war goods, and the step- 
As it is, thing up of daily work schedules to two 
2aten piecespnd three shifts, have accentuated the 
‘ively smallfroblem of keeping the air supply free 
n in a shorfom contaminating substances. In 
into groundjmst applications, moisture, oil, dirt, 

vale, etc., reduce output and add to the 
otes at baypperating expense. Some of the detri- 
ars annuallyfmntal materials can be removed by 
justified confassing the air through aftercoolers as 


age done bgson as it is compressed, and this treat- 
1e expense o™ment suffices for some purposes. For 
yugh the salgmany applications, however, it is ad- 
Sperating igvsable that there be interposed in the 
‘ol. In Newistribution lines additional cleaning 
uction whemquipment, of which there are many 


1 buyers wh@lypes on the market. 


ct the skin§ Although these facts are well known 
ider. Thos#omany managements, others are either 
\ters are soft aware of them or ignore them. For 


nonthly aucfample, one maker of an approved air- 
ur Exchanggteaning device reports that he has com- 


o hides ar@etely equipped all but one of a number 
rear the New factories maintained by a leading 
gaged in th@uilder of airplanes. The results have 

killer margen good; yet, for some reason, the re- 
t more thaffining plant hasn’t decided to adopt 


inilar apparatus. Another strange fact 
wounted by this accessory manufac- 
wer is that while metal mines as a whole 
* little air-purifying equipment, the 
gest piece the firm ever sold went toa 
Piing company. Still another point 
zling this concern is why it has never 
falled one of its devices in Portland, 
g.,acity where the average humidity 
high. 
Uftentimes, production problems van- 
lwith the drying and cleaning of the 
upply. There was the case of a large 
@eticago newspaper that was having 
iculty with moisture and oil in air 
‘fat operated a pneumatic attachment 
a folding machine. When apparatus 
the removal of these and,other con- 
Minants were placed in the air lines 





































































R MAGAZINPNE, 1944 























throughout the plant the trouble ceased 
immediately, and artists working with 
air brushes, engravers that needed air 
in one step of their operations—in fact, 
every department that used compressed 
air reported better performance. 


IRON-RANGE CENTENARY 


HE discovery of the first of the Lake 

Superior iron ranges, an event of 
transcending importance to the indus- 
trial growth of the nation, was made just 
100 years ago. The existence of iron de- 
posits there was mentioned in a letter 
written in 1840 by Douglass Houghton, 
Michigan’s first state geologist; but he 
did not consider them of value, as his in- 
vestigations were confined principally to 
the shores of the lake. The real discovery 
was made in 1844 by William A. Burt, 
the leader of a surveying party. When 
his compass needle behaved irregularly, 
he reasoned that there were iron ores 
nearby, and a search revealed several 
outcrops. 

The first mine opened was the Jack- 
son, situated on an ore body to which an 
Indian guide named Manjekijik led S.T. 
Carr on July 23, 1845. According to T.A. 
Rickard’s A History of American Min- 
ing, most of the eleven organizers of the 
venture lived in Jackson, Mich., and 
each of them obtained a permit from 
Washington to locate a square mile of 
land on the south shore of Lake Superior 
at a cost of $2.50 an acre. These deposits 
were a part of the Marquette Range. 

Initial efforts to smelt the ore failed, 
but in 1846 a man named Olds produced 
the first bar of iron in a blacksmith’s fire. 
In 1848 bar iron was made from blooms 
and was used in building the steamship 
Ocean. The first Lake Superior ore 
smelted with Pennsylvania coal was a 
shipment of 5 tons in 1850 to an iron- 
works at Newcastle. Regular deliveries 
began in 1854, and many millions of tons 


have since been processed in Pennsyl- 


vania blast furnaces. A blast furnace 





using charcoal for fuel was built near 
the Jackson Mine in 1858, but the dis- 
covery of Pennsylvania coking coal 
sealed the doom of charcoal furnaces 
and was the determining factor in the 
transportation of lake ores southward 
for smelting. 

The Menominee Range was the next 
to be exploited. Shipments from there 
were started in 1877, and from the Goge- 
bic and Vermillion ranges in 1884. The 
Mesabi, greatest of them all, began ship- 
ping in 1892, and it was then freely pre- 
dicted that Lake Superior ore would 
never be exhausted. The Cuyuna Range 
entered the list of shippers in 1911 and 
further strengthened this belief.. Now, 
with a total production of 2,000,000,000 
tons, experts say that the better-grade 
ore will be substantially mined out with- 
in twenty years, so far as open-pit opera- 
tions are concerned. If the war is pro- 
longed, even this estimate will have to 
be lowered. Hereafter, more and more 
ore will come from underground, al- 
though there are millions of tons of com- 
paratively low-grade deposits that lend 
themselves to open-pit production. Ex- 
tensive concentrating facilities would 
have to be provided to enrich them. 

To separate the Mesabi ore from the 
hard, fine-grained taconite in which it 
exists, it is necessary to crush the ma- 
terial to —100 mesh. The ore must then 
be concentrated by one of several avail- 
able processes, and the concentrate must 
be agglomerated to fit it for blast-fur- 
nace use. Experts say that equipment to 
produce 30,000,000 tons annually would 
cost $100,000,000 and would require 
15,000 men for its operation. 

The hundredth anniversary of Lake 
Superior iron will not slip by entirely un- 
noticed by the steel industry that it has 
served so well. The Inland Steel Com- 
pany is restoring the old Greenwood 
charcoal furnace near Ishpeming, Mich., 
as a matter of sentiment. It ran only 
ten years and has been idle since 1865. 
Although it will be rehabilitated so that 
enough iron can be turned out to mark 
the anniversary, no effort will be made 
to keep it in production. ; 
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“Bug Bombs” 
Protect 
Soldiers’ Health 


MALL metal containers charged with 

a powerful insecticide and high-pres- 
sure Freon gas are used by our armed 
forces in tropical areas to kill mosqui- 
toes, flies, and similar disease-spreading 
pests. When a soldier wants to rid his 
tent of vermin, he unscrews a cap from a 
needle-size tube extending down into the 
container or “‘bug bomb.”’ Propelled by 
the gas, the insecticide issues in the form 
of a spray, and enough of it is discharged 
in three seconds to kill all the insects in 
a pup tent. Each dispenser contains one 
pound of insecticide, sufficient for 12 to 
14 minutes of spraying, or for the eradi- 
cation of the insect life in 240 pup tents 
or 50 large bombing planes. 

The insecticide, which is called aero- 
sol, is a mixture of pyrethrum and ses- 
ame oil. It was formulated by the U.S. 
Department of Agriculture and is harm- 
less to humans. The container was de- 
veloped by engineers of the Westing- 








SHE TRIES TO BREAK LENSES 


An American Optical Company in- 
spector tests the toughness of safety- 
goggle lenses by deliberately attempt- 
ing to smash them. Through the pipe at 
the right a 5%-inch steel ball weighing 
a little more than % ounce is dropped 
on each lens from a height of 6 feet. 
The lenses must survive this test to be 
used in goggles worn by industrial 
workers exposed to eye hazards. 
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TESTING THE CONTAINERS 


The worker is charging the “bug bombs” with air at 200 pounds pressure pre- 
paratory to immersing them in water in the tank below and looking for tell-tale 
bubbles that indicate leaks. The tank bottom is lined with mirrors to aid in detect- 
ing leaks on the undersurfaces of the containers. 


house Electric & Manufacturing Com- 
pany and is thrown away when empty. 
Its designers were faced with the prob- 
lem of providing something inexpensive 
and light but at the same time strong 
enough to withstand up to 2000 pounds 
pressure per square inch. They suc- 
ceeded by making it of metal 44/1000 
inch thick and by brazing to it a clover- 
leaf-shaped rupture disk that serves as a 
safety valve. If a dispenser is subjected 
to great heat—as may happen in a ship’s 
hold—the internal pressure will build up 
to as much as 700 pounds. Under such a 
condition the rupture disk will function 


Metals in 


ETALS at the battle fronts are not 

only inflicting damage to our fight- 

ing men but also helping to repair it on 
an increasing scale, according to a recent 
announcement of the Fansteel Metal- 
lurgical Corporation. The materials 
used for the latter purpose must be non- 
toxic, a requirement that is fully met by 
tantalum which, in addition, is unique in 
that bone and soft tissue will grow over 
it and adhere to it. These qualities make 
it suitable for mending bone and skull 
fractures and nerve and tendon injuries. 
Major skull surgery has been per- 
formed with tantalum implants that 
cover more than the forehead, and the 
men so “patched up”’ have been returned 
relatively quickly to active duty. Plates 
of the same metal are being nailed to 
badly fractured bones to reinforce them, 
and joints that have become separated 
are being drawn together with tantalum 
bolts. In the case of severed nerves, 
tantalum wire is sutured to the ends and 


and permit the gas to escape slowly, 
thus averting the danger of an explosion. 
Up to March 1 more than 7,000,000] 
bug bombs have been shipped to the 
fighting areas. Collectively, they woul 
kill the insects in 70,000,000 homes, 
which is nearly twice the number in the 
United States. The expectations are that 
they will become generally available 
after the war for insect contro! in home 
and farm buildings. It is also possible 
that they may be converted into spray 
guns by substituting thin paints 
lacquers for the insecticide and used for 
coating furniture, automobiles, etc. 





Surgery 


tantalum foil is wound around the area 
to prevent the frayed nerves from ad- 
hering to the surrounding tissue. 

On the home front, M. N. Smith 
Peterson, chief orthopedic surgeon 4 
Massachusetts General Hospital and 
inventor of the nail for repairing broken 
hips, is using an alloy known as Vitallium 
in arthritic.surgery. The metal is com 
posed of 65 percent cobalt, 30 percent 
chromium, and 5 percent molybdenum, 
and has served dentists for some yea 
in making dentures and bridgework. By 
means of a thin layer of this alloy, Dr. 
Smith-Peterson caps the heads of thigh 
bones that can no longer move freely 
their sockets because the smooth cat- 
tilage that lines the latter has been de- 
stroyed. The artificial cartilage prevents 
the bones and sockets from growing t- 
gether and gives them mobility. 
same thing has been done for finge 
joints that, have become stiff through 
arthritis. 
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“4 CONTRAST in heating systems is 
FAoffered by the Murray Corporation 
t in Towson, Md., where a single 
H stoker-fired boiler supplies hot water for 
jadiators in the office building, unit 
heaters in an old part of the factory, and 
i radiant heating system in a 60x80-foot 

addition. The latter system consists of 
| 9360 feet of 14-inch wrought-iron pipe 

gssembled in three banks of grid coils. 
These are laid on strips of 1-inch Celo- 
ff tex, 8 inches wide, resting on a bed of 
crushed stone 6 inches deep and topped 












































NEUMATIC-TUBE conveyors such 
\ as are used for handling ash in pow- 
il sthouses are suitable for the transfer of 
} certain kinds of blast-furnace scrap. The 
disposal of chips, borings, and turnings, 
with the tremendous upswing in the 
































Factory Installs Radiant Heating System 


with a course of concrete 6 inches thick. 

It is reported that the floor coils not 
only carry the entire heating load for 
the annex but that the design flow tem- 
peratures had to be reduced from 110 to 
98°F. in order to lower the floor tem- 
perature from 85 to 75° so as to provide 
an air temperature of around 65°. In 
the course of an inspection trip made on 
a day when a strong wind was blowing 
and the thermometer registered 10° 
above zero, the office was stuffy at 75°; 
the old section of the plant was drafty 


Pneumatic Tubes Handle Scrap Metal 


one of two pneumatic tubes through 
which it is forced up into a receiver. 
From there the material is fed into a 
horizontally disposed kiln that dis- 
charges it free of cutting oils into the 
There 











second pneumatic conveyor. 
metal-working industries, has come to be __ blower air picks it up and elevates it to 
sure pre | # major materials-handling problem, es- any one of three hopper-type containers, 
yr tell-tale } pecially where large quantities are pro- depending upon the composition of the 
in detect. | duced in the course of aday. Thatisthe metal. Next, the dried chips pass into 
case in a munitions plant, which has as many storage bins, each of which 
simplified the operation by installing a holds 40 tons. The last step in the cycle 
— pneumatic-conveyor system that deliv- is briquetting, which is done by two ma- 
ae pl ers crushed and dried chips direct to chines provided with conveyors that 
an 7,000 ow briquetting machines. load the finished product into dump cars. 
ts By the new method, the scrap from The system processes and handles cast- 
gate the shops is delivered to a crusher, iron and fine grades of steel and has a 
‘000 homes whence it drops by way of a hopper into’ capacity of 8 tons an hour. 
umber in thef = 
ions are that 
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ve freely in ROTO-STRETCHER 
mooth cat- This machine was developed by the Goodyear Aircraft Corporation for simulta- 
as been @ neously bending and stretching metal airplane parts that were previously made in 
ts conventional metal dies. The unit has a pulling capacity of 15 tons and can pro- 
ge preven uce contours up to 360°. Only 45 seconds are required for one complete cycle 
growing to of the turntable A on which the forming die B is mounted. The table is rotated in 
yility. The either direction by a hydraulic cylinder through a continuous chain and sprockets. 
. for finget The picture shows the beginning of a shaping operation with the stock material, 
iff through C ue firmly in pneumatic jaws, D. So held, parts up to a maximum length 
inches may be handled. Different clamping arrangements permit forming 
sections of unlimited length. 
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and cold at 70°; and the new building, 
with a warm floor and no drafts, was 
A comparative 


comfortable at 651°. 





FLOOR SECTION 


Each heating coil consists of 8-foot 
lengths of 1!4-inch pipe laid on 18- 
inch centers and welded to 2-inch- 
diameter manifold headers. The in- 
dividual pipes rest on strips of Celotex 
laid on a bed of crushed stone and are 
topped by a course of concrete 6 
inches thick. Bench marks on overhead 
beams indicate position of piping so 
machinery can be installed without 
damaging the heating system. 


report for the past heating season, dur- 
ing which unusually cold weather was 
experienced, shows that the radiant heat- 
ing system gave the most satisfaction. 


Safe Blast-Furnace Tapping 


EFORE iron can be withdrawn from 

a blast furnace at the conclusion of a 
heat it is necessary to open up the tap 
hole near the bottom through which the 
molten iron is fed into a trough or pigs. 
This is done by a pointed bar or drill, 
and normally is a hazardous operation. 
To protect its workers, the Tennessee 
Coal, Iron & Railroad Company has in- 
troduced a safety measure in the form 
of a movable platform that covers the 
trough and serves also as a working base. 
The latter consists of a 14-inch plate that 
is 44% feet wide and extends back from 
the furnace a distance of 12 feet. It is 
raised and lowered by an air cylinder at- 
tached by a cable to a hook in the center 
of the platform and suspended from a jib 
crane with a 12-foot arm. Welded at an 
angle close to the tap-hole end and mid- 
way of the platform is a 4-inch pipe 
through which the drill is inserted, and a 
hinged gate is provided that can be 
closed to a snug fit around the drill 
shank. A 3x4-inch angle iron at the 
outer end of the platform closes the 
opening between the latter and the 
splasher plate. By this arrangement 
there is no danger from flames and 
sparks in case of a break through to the 
molten metal when drilling because they 
are confined within the limits of the 
platform and the trough. 























To eliminate bearing failures resulting 
from dirt in grease, the National In- 
dustrial Products Corporation has de- 
veloped a filler that is said to facilitate the 
loading of lubricating guns and to assure 
a supply of clean grease at all times. 
The unit, named Fillit, is wall-mounted 
and consists of a cylindrical reservoir 
from which the lubricant is forced by a 
pneumatic ram through a tube that is 
inserted into the portable gun. Air up 
to a maximum pressure of 150 pounds is 
used and applied or released by a 2-way 
valve within easy reach of the operator’s 
free hand. Standard sizes have a capac- 
ity of 15 and 30 pounds. 





A sound motion picture in color, en- 
titled Flame Facts, is offered by Walter 
Kidde & Company to plant executives, 
foremen, fire-fighting organizations, ed- 
ucational groups, etc., without cost for 
exhibition purposes. The 16-mm. film 
runs for twenty minutes and shows var- 
ious kinds of fires, why and how they 


Industrial Notes 


burn, how they should be handled, and 
gives common errors in and tips on fire 
prevention. Requests should be ad- 
dressed to 138-42 Cedar Street, New 
York 6, N. Y. 





Rope that will float for from one to ten 
days in fresh or salt water is the object 
of a United Kingdom patent, according 
to a recent issue of Foreign Commerce 
Weekly. It is intended primarily for use 
as life and landing lines and, in addition 
to being buoyant, can be made luminous 
to facilitate night rescue work. Different 
fibers such as cotton, flax, hemp, sisal, 
and manila can be treated by the new 
process. 


Sweden’s State shale-oil industry has 
installed equipment to obtain sulphur 
from the gases generated in the plants. 
Other by-products which are being ob- 
tained in either test or commercial 
quantities in the process of oil extraction 
are: potash, ammonia, titanium, vana- 
dium, silicon iron, and molybdenum. 
In its work of research, the industry is 
being assisted by a special committee of 
the Swedish Academy of Engineering 
Sciences. 


To expedite the delivery of concrete 
aggregates on a western construction 
job that involves the pouring of large 
quantities of concrete, the contractor 
has worked out an ingenious system that 
enables him to change from one grade 
to another without loss of time. He has 
run his belt conveyor through a cor- 
rugated-metal conduit 84 inches in di- 








GIANT HOSE 


This piece of flexible hose was built by The B. F. Goodrich Company and is to be 
used in the hydraulic mining of phosphate rock. It is made of fourteen plies of 
heavy duck coated with synthetic rubber and reinforced with coils of heavy wire. 
It weighs 2200 pounds, is 15 feet long, and large enough to accommodate a heavy- 
set man. 





ameter and 40 feet long and has piled 
his aggregates adjacent to and on top 
of this pipe. Timber bulkheads, jn the 
form of a zigzag, separate the differen; 
grades, each of which drops through 4 
gate in the culvert onto the traveling 
belt that carries it to the central hoppers 
of the batching plant. A bulldozer jg 
used to push the material up to the gates, 
which are said to open and close quickly 
without interfering with the movemepj 
of the conveyor. 


A rotary, conveyor-type washing and 
drying machine for glass ampoules, Vials, 
tubes, etc., has been developed by Per. 
fektum Products Company. The uni 
handles containers of different shapes 
and sizes simultaneously and is designed 
for continuous or cycle operation. It js 
provided with eight stations, so that in 














its passage through the machine an am- 
poule may be washed with eight dif- 
ferent solutions. At the loading end, a 
pneumatic feeder pushes the container 
over a nozzle which, as the machine 
rotates, registers successively with feed 
lines through which the cleansing fluids, 
steam, or compressed air are delivered 
with the ampoule in the inverted posi- 
tion. This permits the latter to drain 
before reaching the next station. When 
the belt is moving, the flow from the 
nozzles is automatically turned off; and 
in the case of liquids, the amount used 
may be varied by regulating the pressure 
with which each is applied. When it 
leaves the discharge end, the container is 
clean and dry. 

In the fabrication of welded-steel 
bases with many transverse ribs, it was 
discovered in the plant of the Republic 
Structural Iron Works that the parts 
coated with a weld-spatter preventive 
were much easier to clean after stress 
relief heat treatment than those that 
remained uncoated. It is now the prac 
tice there to cover the entire structure 
both before and after welding, with the 
result that cleaning time has been Tt 
duced from 3 to 134 hours. It is said 
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that mill scale is loose and easily re- 
moved and that the final surfaces take 
the primer coat better because they are 
smoother. The preparation used is No- 
Spat and is applied by air spray. 








Fireblok is the name of a new re- 
fractory material produced by Johns- 
Manville. It comes in varying thick- 
nesses and sizes any one of which covers 
much more surface than a full-sized fire- 
brick. Four grades are available for ex- 

d temperatures ranging from 1600 
to 2600°F. and for back-up use at tem- 
peratures from 2000 to 2600°. The blocks 
can be cut with a saw and shaped with a 
rsp and, because of their size, reduce 
cost of installation. 





Allis-Chalmers has recently announced 
that it carries in stock a complete line 
of demountable V-belt sheaves that ac- 
cmmodate normal shaft tolerances. 
Known as the Magic-Grip, it is quickly 
mounted or removed by the use of a 
tapered split bushing that locks the 
sheave to the shaft in one operation. 
The clamp fit is said to be positive and 
uiform and to assure wobble- and 
shear-free running. 


An air-operated marking machine de- 
signed for either automatic or finger-tip 
control has been announced by Defiance 
Machine & Tool Company, Inc. It can 
be adjusted to handle all kinds of ma- 
terials ranging from fibers to hardened 
tool steel and connected directly to a 
shop air line. Operation is effected 
through valves in the head that reverse 
the movement of a pneumatic piston 
as soon as the desired pressure has been 
applied and return the die to the stamp- 
ing position until stopped by the op- 
erator. Marker holders are easily at- 
tached to the piston head, and three T- 
slots in the base plate facilitate an- 
choring special fixtures, where needed. 
Use of the portable steel cabinet is op- 
tional. It is claimed that a machine of 
this type has stamped as many as 4000 
parts an hour. 
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Keeping Water and Oil 
Out of COMPRESSED AIR 








Ee 
NIAGARA © 
AERO 
AFTER-COOLER 
- U.S. Patent Nos. 
> ~ 2,321,933 and 
2,296,946. 
Other Patents Pending © 











@ Controlled temperature cooling with the NIAGARA AERO 
AFTER-COOLER has been the answer to excess water and oil 
in compressed air lines, preventing spoilage of material when 
compressed air is used in process and preventing damage to 
pneumatic tools. No refrigeration is required. 


The NIAGARA AERO AFTER-COOLER both condenses the 
moisture before it gets into the lines and also provides jacket 
water of the proper temperature to prevent condensation in the 
compressor, washing out the lubricating oil. 


It helps produce compressed air containing only 4% to 4 as much 
moisture as air cooled by conventional equipment. At the same 
time it saves 95% of the cost of cooling water, pays for itsel« 
in a short time. Write for complete information. 


NIAGARA BLOWER COMPANY 


“25 Years of Service in Air Engineering” 


NEW YORK Address: Dept. CA-64 
Field Engineering Offices 6 E. 45th Street, 
in Principal Cities New York-17, N. Y. 
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SKELLY STOKER (upper left) Approximate Application Range — 20 to 
200 boiler hp. A compact, self-contained unit offering all the advantages 
of underfeed firing. Moving grate bars assure lateral distribution of fuel 
and maintain a clean porous fire. Cantilever dump grates of non-avalanch- 
ing type simplify ash removal. Integral forced-draft fan, with vortex 
inlet control, permits positive regulation of air-coal ratio. Sixteen rates of 
coal feed through variable-speed transmission. Automatic control is stand- 
ard equipment. Timken bearing equipped. Alemite lubrication throughout. 


SPREADER STOKER (upper right) Approximate Application Range — 150 
boiler hp to largest units suitable for stoker firing. A simple, rugged stoker 
designed to burn a wider variety of fuels than any other type of mechani- 
cal firing. Hopper, feeding and distributing mechanism, variable-speed 
drive and motor are combined in a compact unit. Rotating spreader blades 
feed coal into the furnace in crisscrossing streams which assure uniform 
distribution. Fines are burned in suspension and the rest of the coal 
is burned on a grate — either stationary or dumping type. grate surface 
is zoned for regulating air admission and to facilitate cleaning. 


TYPE E STOKER (lower right) Approximate Application Range — 150 to 
600 boiler hp. A single-retort, underfeed stoker designed to burn a 
wide variety of bituminous coals. Ram feed is supplemented by a recipro- 
cating sliding bottom. Grate surface consists of hollow, air-cooled grate 
bars, alternately fixed and moving, to condition the fuel bed and assure 
its steady movement toward the dump trays. Air supply under zoned 
control with provision for introducing air over the fire. Steam or hy- 
draulic drive. 
Single Retort Underfeed and Spreader Stokers are 
far and away the most widely used types these days, 
accounting for about 90 of every 100 stokers in- 
stalled under boilers rated from 50 hp up. 

The high percentage of C-E Stokers selected in 
this category is indicative of how well these three 
types, described here, blanket this field. 

And for the remaining 10 percent, C-E also has 
the right answers in its modern designs of Multiple 
Retort, Traveling and Chain Grate Stokers — all of 
them leaders in their respective fields. 


COMBUSTION & ENGINEERING 


200 MADISON AVENUE 
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For GF out of 10 Stoker Yobs 


one of these 3 C-E types is the best answer 








So whether your plant is one of the 90 percent 
group or one of the 10 percent, you can turn to 
C-E with complete confidence that you will get the 
right answer for your requirements. You will also have 
the satisfaction of knowing that your stoker reflects 
the experience accumulated in installing over 18,000 
stokers of all types, above residence size, to serve 
about 5,000,000 rated boiler horsepower. This is 
Combustion Engineering's record to date and no other 
stoker manufacturer in the country can match it. For 
your next stoker requirements. specify C-E. arma 


NEW YORK 16, N. Y. 
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B. F. Goodrich grommet-type wire V belt 


is the first and only of 


New development designed for severe small-space power transmission applications 


— drawings show the outstand- 
ing feature of the new B. F. Good- 
tich grommet-type wire V belt. They 
show the construction of the wire 
grommet that is responsible for the 
belt’s performance under unusually 
severe operating conditions. 

_ To make the grommet, the wire cable 
is formed into a loop, then wound 
spitally on itself up to the needed size. 
then cord is wound spirally on the wire 
in the opposite direction to give balance 
tO grommet and belt. The result is a 
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truly endless wire grommet without 
loose ends to break out and get tangled 
in machinery. Stretch is to all intents 
eliminated. 


There are many possible applications 
for a B. F. Goodrich grommet-type 
wire V belt drive. If noise and dirt are 
problems, noisy. and dirty drives can be 
replaced by this revolutionary new B. F. 
Goodrich development. If space is lim- 
ited, grommet V belt drives can usually 
be engineered to fit such space without 
sacrifice of power transmission effi- 


its kind 


ciency — and performance and main- 
tenance are excellent at either low or 
high speeds. 

The B. F. Goodrich representative 
near you will be glad to work with you 
on power transmission a Or, 
for more information about the new 
grommet-type wire V belt, write The 
B. F. Goodrich Co., Industrial Products 
Division, Akron, O. Fe 


B. F. Goodrich 
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PRECISION 


COMPRESSOR ROD PACKINGS 


ORE HORSEPOWER AT LESS COST is 

the net result when your engine or compressor 
is equipped with COOK’S Precision Metallic 
Packings. Here's why: 


Precision construction assures positive seal of the 
pressure. 


Basic design allows for rod misalignment and 
vibration, without added friction and wear, provides 
automatic compensation for wear and guarantees a 
constant oil film between rings and rod. 


Regardless of the make or type of your equipment 
you can have the improved operation and years of 
repair-free service COOK'S Precision Packings 
bring, because there is a proved type and material 


aN 
ie: 


— 
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for all prevailing pressures and temperatures. Shown 
above is the annular cup type. 


Many engine and compressor manufacturers 
supply COOK'’S Packings as original equipment— 
others furnish them on request. So, when ordering 
new equipment, specify COOK’S Packings. 


For equipment in service, write or call our nearest 
office. 


C. LEE COOK MANUFACTURING CO., In- 
corporated, Louisville, Kentucky. Branch Offices 
and Representatives—Baltimore, Boston, Chicago, 
Cleveland, Houston, Los Angeles, Mobile, Mon- 
treal, New Orleans, New York, Portland, Ore., 


San Francisco, Seattle, Tulsa. 


METALLIC 


PACKINGS 
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COLUMBIA STEEL COMPANY 



























HAVE YOU TRIED TO GET 


TIGER BRAND...LATELY ? 





HEN America was plunged into war, we 
_. asked to put practically our entire 
wire rope production at the service of Uncle 
Sam. For good wire rope, in enormous quan- 
tities, was urgently required for military use. 


As a result, we have had to disappoint some 
of our customers. They were prompt to realize 
that it was not only a case of military necessity 
but to their ultimate advantage to stand aside 
for the time being. We are grateful for their 
cooperation. 


Although enormous tonnages of TIGER BRAND 
are still going to our fighting men and to our 
Allies, a steadily growing quantity is being 
made available for use here at home. So, when 
you need good wire rope, give us a call. The 
chances are becoming increasingly better that 
we may be able to supply you with your old 
favorite, American T1GER BRAND—today even 
a better product because of its war service. 


(7AM 





Cleveland, Chicago and New York 


« San Francisco 
United States Steel Export Company, New York 


UMtrreD STATES STEEL 
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For more efficient drilling 


ACKBITS | 


Only Ingersoll-Rand Jackbits cover a complete range of sizes 

from 13% to 444 inches. Included in this group are special bits, 

some developed for the hardest rock ...some for abrasive or 

sticky ground ...some for ground that tends to rifle or that 

binds the bit...some for ground that requires maximum bit 
clearance. From the many different sizes and designs, let us (i 
help you select a bit that will give you the best drilling efficiency 
in your rock. On one job, for example, the drilling rate increased 

from 16 inches to 22 inches a minute when Jackbits were put 

to work. 





Then, too, only Jackbits are backed by a complete line of 
reconditioning equipment which consists of Hotmills and 
Grinders for resharpening bits, a Box Tool and Die Head for 
the easy conversion of lathes for Jackrod threading, and numer- 




















ous Furnaces and Accessory Equipment. The great degree of 
accuracy made possible by I-R resharpening equipment permits 
the use of smaller-gauge bits. This leads to surprising in- 
creases in drilling speed. Yes, you will have more efficient 
drilling when you use Jackbits. 


( 


——" 


COMPRESSORS * TURBO-BLOWERS * ROCK-DRILLS * AIR TOOLS 
CENTRIFUGAL PUMPS * CONDENSERS * OIL AND GAS ENGINES 


Ingersoll-Rand | 


11 BROADWAY, NEW YORK 4, N. Y. 1 





JACKBITS OFFER THE WIDEST RANGE OF DESIGNS AND SIZES 
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Complete systems 
or single fittings... 
Crane meets every piping need 







































Pre- 
fabricated 
fuel oil 

conditioning 
unit—piping 
from Crane — 
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acl One Source of Supply... 
One Responsibility for Materials 
In buying day-to-day piping needs—or when 
you're planning complete new systems—the ben- 
” efits of single source supply can be yours. Crane 
supplies everything for piping—valves, fittings, STANDARD 
pipe, and all accessories—as indicated by the IRON BODY 
installation above. And where can you expect : 
more complete selection than in the world’s larg- | WEDGE GATE 
est line of flow-control equipment forevery service. VALVES 
Ordering—handling parts stocks—maintenance . 
—all these operations are simplified when YU One Standard of Qu ality iene 
Crane equip. More important, one responsibil- é Sie: 
: ‘ : ae Because there is adequate quality in every part, the 
ity for quality and craftsmanship of piping ma- whole system is thoroughly dependable when it’s Crane 
terials is a primary aid to good installation. Crane —_ equipped. Such quality is typified by Crane Iron Body 
meets that responsibility with 89 years of man- Gate Valve design: Strong body sections resist severest 
ufacturing experience. re _— ee ports give streamline 
ow. eeper stuffing box lengthens packing life. 
CRANE CO., 836 S. Michigan Ave., Chicago, II. Extra long guides keep disc travel true, while balanced 
stem design maintains smooth and positive operation. 
VALVES ° FITTINGS - PIPE 
PLUMBING ° HEATING *- PUMPS 
MAGAZINE JUNE, 1944 Apv. 17 


REDRESSING 250 JACKBITS P.H. 


ou SKF Searnuge 


More and more detachable bit users are heating their 
dull bits and milling the gauge and face while the 
are hot. ° 


The JMA Jackmill illustrated is designed especially for 
this work. It redresses up to 250 dull bits per hour. 
The high speed cutter of this machine turns at 3450 
r.p.m. It will sharpen and gauge 100,000 dull bits 
before it needs reconditioning. 


The bearing situation is well in hand. With an SiSF 
Self-Aligning Ball Bearing on the drive end and an 
SASS Deep Groove Ball Bearing on the work end, 
shaft friction and loads are reduced. The self-aligning 
bearing keeps its high load carrying capacity available 
for useful work while the deep groove bearing accepts 
radial and thrust loads in any combination. 


As a result of this dependability, this machine is 
becoming increasingly popular with mining men, 
quarry operators and contractors everywhere. 5574 


StS INDUSTRIES, INC., PHILA. 34, PA. 


ball and roller bearings 
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THE MAXIM SILENCER COMPANY HARTFORD, CONNECTICUT 
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Wee The economies of detachable bit drilling begin 
= up in the grinding room—with a simple form- 


ing and gauging operation which puts a good cutting edge 


on the bits. But it is necessary to select the correct grind- 
ing wheel for the job—for instance an “Aloxite” Wheel by 
Carborundum—a wheel that cuts free and cool, preserving 
the temper of the steel. 


Detachable bits reduce steel shop costs and nipping 
charges. And in actual work they save time and labor 
because you don’t have to take steel in and out of working 
spaces. So remember—the way to speed production and 
cut drilling costs is to keep your drills properly ground. 
The Carborundum Company, Niagara Falls, N. Y. 


CARBORUNDUM 


ABRASIVE PRODUCTS 


Sales Offices and Warehouses in New York, Chicago, Philadelphia, 
Detroit, Cleveland, Boston, Pittsburgh, Cincinnati, Grand Rapids 


Gunding Wheels Fy CARBORUNDUM 


(Carborundum and Aloxite are registered trade marks of and indicate manufacture by The Carborundum Company) 
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OIL BATH 
AIRCLEANER 








Composed of complete assem- 
blies of individual viscous 
impingement type cells and 
housings which bolt directly 
to flange on air intake pipe. 
Installed outside or inside the 
buildings. Sturdily built for 
long years of service. Recom- 
mended particularly for use in 
industrial districts involving 
normal dust concentrations. 
Write for Bulletin 120 D. 


For engines and com- 
pressors subject to 
extremely heavy dust con- 
centrations. Principle of 
operation provides four 
way cleaning—1. im- 
pingement, 2. scrubbing, 
3. cyclonic action, 4. fil- 
tering, thus assuring 
continued _ self-cleaning 
action and large dust- 
holding capacity. Acts as 
effective intake silencer 
as well. Write for 
Bulletin 130-D. 





For multiple engine or 
compressor hook ups, 
multi-cylinder, and four- 
tycle and two-cycle 
engines scavenged by 
rotary blowers the Auto- 
matic filter is especially 
suitable. Practical for air 
volumes of 5,000 cfm or 
more. For detailed in- 
formation on its oper- 
ation and self-cleaning 
principle write for Bul- 
letin 241 A. 


Means 


LONGER LIFE 





SELF-CLEANING 
AIR FILTER 





A dry type filter employing 
wool felt as a filter medium. 
Recommended specifically for 
air compressors of the non- 
lubricated cylinder type and 
for engines and compressors 
where the intake air contains 
large quantities of lint, flour 
or other types of dust which 
do not suit viscous impinge- 
ment type fiiters. Come as 
complete assemblies for in- 
stalling on air intake pipes. 
Send for Bulletin 120 D. 


SPEED 
VICTORY 
BUY 
MORE 
BONDS 








Preventive maintenance in the form of correctly engineered air intake cleaners pays big divi- 
dends. Power plants are too precious and important today to risk unnecessary shut downs and 
engine or compressor repairs. AAF’s 23 years experience in the field of power equipment dust 
control is represented by a complete line of air cleaners and filters for every dust condition. 
Send for free engineering data and bulletins describing their installation and operation. 


AMERICAN AIR FILTER CO., INC., 402 CENTRAL AVE., LOUISVILLE, KY. 
In Canada: Darling Bros., Ltd., Montreal P.Q. 


























' WATER 


Vogt wi 


BOILERS 


HENRY VOGT MACHINE CO., Inc., LOUISVILLE 10, KENTUCKY 






SPEARHEAD 
OF THE ATTACK 


ail 


|OF PRODUCTION 


IN TIME OF WAR 


Spearheading the tremen- 
dous production of guns, 
planes, tanks, and ships for 
our fighting forces, are the 
boiler room firing aisles of 
industry! Here, steam gener- 
ating units are called on to 
meet extraordinary operating 
requirements day after day 
with minimum maintenance. 


Vogt steam boilers are 
making outstanding records 
for efficient steam generation 
in tough war plant service 
throughout the Nation. 





Branch Offices: NEW YORK 
CLEVELAND PHILADELPHIA DALLAS 


Vogt builds steam generating 
eyuipment in many types and 
sizes to meet every power, 
heating or processing re- 
quirement. Bulletins are 
available upon request. 


> CHICAGO 
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Can you afford 
to lose his skill ? 










It may have taken years to train 


him. It may take less than a sec- 






ond to rob him — and you — of 






his skill... if his eyes go unprotected 






on eye-hazardous jobs. 





AO Goggles will protect 


him...and you 











For about 75¢ per eye —the price of AO 
Safety Goggles— you can protect him 
and hundreds like him who keep your 
production going. 


American 0 Optical 


COMPANY 


SOUTHBRIDGE, MASSACHUSETTS 









(all in an AO Man — and keep your “ production eyes” producing. 
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Using only 18 pounds of Anaconda 
"997" Low Fuming Welding Rod, 
the Hebeler Welding Co. of Buffalo, 
New York, repair-welded this eccen- 
tric housing forthe Ushco Mfg. 
Co., Inc., in less than 20 man-hours. 


short story 


Important war production plant... 


Eccentric housing breaks on drop forge hammer... 


s 
° “ “ ° 
Welded with Anaconda “997° Low Fuming... 
° * 
Hammer back on job next day! 
That’s the way low-temperature Bronze welding cast iron, steel, malleable iron and copper alloys. ' 
is helping out in emergencies these busy days. A Keep in mind this modern method of salvaging 
broken 2'/-ton gear was returned to service in _ costly machine tools, production parts and equip- 
less than a week; a seven-foot fracture in a 6-ton ment—at a fraction of the cost of new replacement wi 
press column was repaired in three days; a frac- parts. Keep in mind also that Tobin Bronze*, ‘ 
tured 2-ton section of a 100” boring mill was re- ‘‘997” Low Fuming and other Anaconda Welding 
pair-welded in 39 hours. Rods are preferred by many industrial shops for * 
And so it goes—in every branch of industry, making dense, high strength, Bronze welding M 





on every type of equipment—on parts made of __ repairs. *Reg. U.S. Pat.Of, 4378 


THE AMERICAN BRASS COMPANY 

General Offices: Waterbury 88, Connecticut 7 
Subsidiary of Anaconda Copper Mining Company 

In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 
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The “Pipe Dream” that Worked... 


Add up all the ideal specifications you’d make for a pipe 





coupling and what would you have? A coupling that 
would join two pieces of pipe together in a leak-tight 
joint quickly! A coupling green labor could use! A 
coupling that would be flexible enough so you wouldn’t 
have to bother about accurate pipe alignment! That 
would give you positive mechanical lock and yet pro- 
vide for expansion and contraction! The only thing 
about such a coupling is that ... Brother it’s no dream. 
It’s a Victaulic. And it has more advantages than any 
“pipe dream” you ever had. For instance... 


(1) Fast self-aligning permits angular deflection! 


@ Leak-tight, self-sealing under 


pressure or vacuum! 


Positive mechanical 
lock of pipe lengths! 


(4) Every joint is a pipe union! 


6) Every joint an expansion joint! 


Available for all pipe sizes 
3/4” through 60”! 





SPECIAL VICTAULIC ADVANTAGES 
FOR INDUSTRIAL USERS! | 














* Can be installed faster and with less labor than 
any other method! 


* Lower installation costs...unskilled labor can do 














loys. ar 
. € jon. 3 
ging } “al 
juip- * No expensive equipment needed... one small - 
ment wrench is the only tool required. 
nze* i 
4 * s * s = ™ ' — 3 i 
din Substantial savings in space and weight. ; 
& VICTAULIC FULL-FLOW FITTINGS. Full-flow diagram at left illus- 
for P trates efficiency principle used in Victaulic 90° Elbow, long sweep... 
, y x Temporary lines can be salvaged 100 per cent. smooth, true-circular walls with no internal projections, no pockets. 
ding Maintenance is nil! Lower frictional losses mean increased delivery, lower pumping costs. 


Victaulic makes all styles of fittings for every piping need. Be sure to 


4378 : n : 
specify “‘Victaulic.” 


BUY MORE WAR BONDS 
ee Re 


Vicrautic (@ == 


...a must for every firm that uses pipe. Contains 
Reg. U.S. Pat. Of. 


all you need know about Victaulic Couplings 
SELF-ALIGNING PIPE COUPLINGS AND FULL-FLOW FITTINGS 


and Full-Flow Fittings. Write to nearest address 
Copyright 1944 by Victaulic Co. of America 





for your copy today on your firm’s letterhead. 
Victaulic Company of America, 30 Rockefeller 
Plaza, New York 20, N. Y.; Victaulic Inc., 727 
West 7th St., Los Angeles 14, Calif.: Victaulic 
Co. of Canada, Ltd., 200 Bay Street, Toronto. 
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FLEX-DISC CLUTCHES 


Used on the entire line of I-R Mobil-Air worn these drive discs, which are quickly 
Compressors, have atime proven drive disc detachable in segments, may be removed 
with flexible fingers solidly bolted to the and relined or replaced without discon. 


fly wheel. When the friction facings become necting the engine from the compressor, 







FOR VICTORY 











This photograph, taken of the 
clutch only, not assembled to | 
either engine or compressor, 
shows clearly the detailed con- | 
struction of the interlocking 
drive disc segments. 


U. S. Patent Nos. 2,177,362; 


- 2,259,461 and 2,303,201 NOTE: To save vital materials 


this advertisement will be used 
for ‘‘the duration.’’ 


Cc. M. EASON, INDUSTRIAL CLUTCH CoO. 


Waukesha €) Wisconsin 
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“Thunderbolt”—said to be the most powerful 
single seat fighter in the world, with four .50 
caliber fixed machine guns mounted in each 
wing panel, a flying speed of more than 400 
m. p. h.—and a diving speed greater than 
the speed of sound. 


“Musts”’ are constant in industrial, 
as in military achievements. And 
the only “‘stock-bin”’ out of which 
“musts’”’ are solved is the stock-bin 
of experience and specialized appli- 
cation. POWELL, for nearly one 
hundred years, has made valves, 
and valves only . . . valves for all 
flow control requirements. ..valves 
for the ‘‘must”’ requirements in all 
fields of industry ... in war or 
peace... through ten decades of 
industrial progress. Our experience 
in producing the valve to do the 
specific job—‘“‘to meet the must”’— 
is yours on request, 





The Wm. Powell Co. 


Dependable Valves Since 1846 
Cincinnati 22, Ohio 
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Fig. 95 (left)—Bronze ‘‘White-Star’ Dash- 
Pot Check Valve is designed for air com- 
presser service. It has screwed ends, screwed 
cap and regrindable, renewable “‘Powellium” 
nickel bronze disc. Because of the cushioning 
effect of the plunger in the dash-pot, the seat- 
ing of the disc is practically noiseless. 


Fig. 1708 (below)—Bronze Globe Valve for 
200 pounds W. P. Has screwed ends, union 
bonnet, renewable, heat-treated stainless steel 
seat and regrindable, renewable ‘‘Powellium” 
nickel-bronze semi-cone plug-type disc. 













Fig. 150 (left)—Bronze 
Globe Valve for 150 pounds 
W. P. Has screwed ends, 
union bonnet and vulcan- 
ized composition disc. 















@ In wartime every Waukesha Engine is a war-work 
engine. Here are two Waukeshas on a government war- 
work installation “somewhere in Alaska.” You can 
barely see the housing of the one powering the Rex 28-S 
Concrete Mixer ... it’s just above the mixer drain. 
The other is driving a Rex 160 Pumpcrete. This 
Model FCU Waukesha Engine is as rugged as the 
terrain of Alaska. To power the pump that pumps 
concrete—as far as 800 ft., or as high as 100 ft.—it 
has to be rugged. But it’s smooth, too... 
Structurally rigid and finely balanced... that’s 
why! Cylinders and crankcase are one piece. The 


husky, closely balanced crankshaft . . . fitted with ac- 
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MODEL FCU WAUKESHA ENGINE — A rugged 
4-cylinder power plant, 314” bore x 4” stroke, 
133 cu. in. displ., for operation in 20 to 30 hp, 


range. 


curately matched piston and rod assemblies. . . rides 
on three renewable precision-type bushings, each 2)" 
in diameter and that’s big for a small engine like this. 

Its Waukesha Blue Flame Manifold, in combination 
with the Controlled Turbulence combustion chamber, 
gives instant response to power and load requirements 
... and more power with less fuel at partial or varying 
loads under which most engines usually work. 

Today every Waukesha is made for war work. Find 
out about Waukesha Engines for your future peace 


time needs. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 
NEW YORK ° TULSA . LOS ANGELES 
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NEW e-Lomee 
FILTER-SILENCER 
FITS ANYPLACE 








AND HERE 
aa 




























































Don’t compromise on these two vital locations! 
* The coolest, cleanest air for your engine and com- 
| pressor and the handiest location for intake filters 
—A wae often are far apart. 
x 4” salle Cool air increases the volumetric efficiency of your 
20 to 30 hp. equipment. High inlets often reduce dust concentra- 
tion of intake air. Convenient location speeds and 
simplifies filter inspection and servicing. 
Ss... rides The new Air-Maze in-line (closed circuit) filter- 
each 2%" Pe silencer—available in both oil-wetted and oil-bath 
e like this. “US types—ends the need for compromise on_ these 
mbination eee ee oe important considerations. Designed on the proved 
_ chamber, q ease of inspection and servicing. Air-Maze principle, this new unit offers efficient, 
uirements il dependable protection, effective silencing and com- 
or varying Air-Maze filters fit the job. The Air-Maze plete flexibility of induction system design. 
’ line includes more than 3,000 types of We shall be glad to make recommendations for 
ork. Fial filters. Send for catalog AGC-144 showing your particular installation. 
typical filters and installations. 
Ire peace: 
AIR-MAZE CORPORATION © Engineers and Manufacturers * CLEVELAND 5, OHIO 
H A, wis. Representatives in Principal Cities + In Canada: Williams & Wilson, Ltd., Montreal, Quebec, Toronto, Windsor; Fleck Bros. Ltd., Vancouver, B.C. 
OS ANGELES - 
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There Is No Compressed Air Condition So Bad 
In Any i. That We Cannot Correct and 
ompletely Remedy 


WATER removed from AIRLINES 
AUTOMATICALLY 
with the MURPHY SEPARATOR 


AIR OUTLET 
, 




















With the 4 essential features 


Examine the design of the WALDRON Coupling. Free- 
dom of movement between hub and sleeve prevents 
stress on shaft; Walflex Seal gives positive protection 
against leakage of dust or oil; absence of non lubricated 
Sizes %" To 4” PIPE metal against metal on moving parts prevents wear; forged 


Li d Pri steel hubs and sleeves—no welding—eliminates cause of 
iterature and Prices on request frequent repairs or replacements. 


RESULTS - - - GUARANTEED || MCONSTRUCTION DETAILS, RATING TABLES ETC. 
NO ABSORBENTS - NO CHEMICALS |_ 


AFTERCOOLERS - - - SPRAYERS soun WA LDRON core 


@ WATER EXHAUST 


Main Office and Works 


JAS. eee Co. fm New Brunswick, COUPLINGS 


New Jersey 














































PUMP OPERATORS DATA—170 Pages 
un onenTors of Useful Information for? 2000 


This new handbook has been prepared especially for the man who 
installs, operates or services centrifugal pumps. 


It is a thoroughly practical book. The ten, well-illustrated chapters, 
as listed below, cover practically all of the points that the pump man 
should know and follow to successfully handle modern centrifugal 
pumps. 

Chapter 10 contains friction tables and much other data which 
are needed daily in hydraulic work. 

The book is carefully sewed and is well-bound in imitation leather. 
It will stand up for years under hard service. Twenty memoranda 
pages in the back of the book provide space for records and data 
on personal experiences. 


CHAPTER HEADINGS 





1. Installation 6. Bearings and Lubrication 
2. Starting and Operation 7. Stuffing-Box Arrangements 
COMPRESSED AIR MAGAZINE COMPANY ! 3. Maintenance 8. Packing 
942 Morris St., Phillipsburg, N. J. 4. Operation Difficulties 9. Definitions and Formulae 
Please send me ........ copies of Pump Operators’ 5. Priming Methods 10. Tables 


Data at $2.00 per copy. Check for $........................ 
is enclosed. 





Compressed Air - 
Magazine 


! 942 Morris St., Phillipsburg, N. J. 
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Aircraft Maintenance 


Air tools play a big part in keeping aircraft 





























“flightworthy.” 
Air tools are lighter in weight and easier to 
atures handle than other power tools of equal capacity. 
. fies Air tools can be started and stopped instantly. 
Drevents Torque and speed can be varied throughout the 
we perce- capacity range —full power is available at the 
; forged squeeze of the throttle. 
sause of 


Your operators can do an easier, quicker and 
ND better job with air tools. The I-R line includes 
“ drills, riveters, grinders, wrenches, and many 


mee : This lightweight drill speeds repairs on the tail sec- 
other labor-aiding air tools. 


tion of a transport plane in the PAA hangar at Miami. 
For your compressed air supply you can iti Ve 
choose from the wide range of I-R stationary and 
portable compressors. There is a size and type 
to fit every application. 





_ ae Let the nearest Ingersoll-Rand engineer give 


—j the facts. 
ges Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 
Branches in all principal cities 


Photos courtesy Pan American World Airways System 8-465 
n who 


upters, 
p man 
me Single-stage, Type ES heavy-duty compressor which 

& supplies air for many uses at the PAA Airport in 


Mexico City. e 


View of the modern airport of the Pan American 
Airways System in Miami. Inset shows one of the 
famous Clippers. 
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Finger 


W-A-B Control Systems 


cycles by centralizing control 


speed, shifting. reversing, and 


The diagram below shows 


In preordained sequence: 


shaft is shifted, engine stops 





Starting 







Speed 


Cam Position Interloc 





Cam Shifting 





Reducing Complex 
Operating Cycles to 


in a single lever. Interlockings protect equipment— 


not be altered by mishandling. 


for a direct reversing Diesel engine. 
rotation from full speed ahead or astern is re- 
versed, merely by moving the lever to the start 


notch in the opposite quadrant. 


in opposite direction, fuel is cut in. 


Remote Control Station 


Tip Touch 


W-A-B 
Pneumatic 


Controls 


simplify operating 


of related functions 


fuel sequences can- 


the control system 


Engine 


fuel is cut off, cam 


and starts rotating 


Local Control Station 


Station Selector 

















W-A-B Pneumatic Control, engineered to your product, will 


simplify the controls, protect the equipment. 


Westinghouse Air Brake Co. 


Industrial Division - - - Wilmerding, Pa. 


- : ‘ 


eee 














Because’ 
they are- 


Safe for either 
indoor or out- 
door installation, 


Compact and 
easy to install. 


Usable right at 
load. 


| 


STUDY THESE FEATURES: 


1. Dry-type...no liquid. 


2. Core and coils are vacuum treated in com- 
pound for protection against moisture. 


3. Totally enclosed. 


4, Provided with built-in junction box with 
knockouts on sides and bottom for conduit or 
open wiring. 

5. Large removable coverplate of junction box 
assures ease in making connections. 


6. Hanger-lugs designed for ease in mounting. 


7. All ratings within the limits of the National 
Board of Fire Underwriters have the Under- 
writers’ approval. 







COMPLETE 
LITERATURE (=< 
Mm WasnerElectric Corporatio 


6418 Plymouth Avenue, St. Louis 14, Mo., U. S. A. 


ELECTRICAL AND AUTOMOTIVE PRODUCTS 


a i 


NSFORMERS 
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Walworth manufactures gate 
and globe type cast steel valves 
for 150 to 1500 psi Steam;—Oil, 
Water, and Gas pressures up to 
5000 psi. The Walworth Series 
300 gate valve shown is made 
in sizes from 2” to 24”. Its 
streamlined ports, deep stuff- 
ing box, oversize stem, and 
heavy wall thickness assure 
long and reliable service. 
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Jational 
Under- 


RADIOGRAPHIC INSPECTION 





For many years Walworth has been 
using gamma-ray technique for the 
study and improvement of the heavier 
and varying sections of steel valves and 
fittings. This is just one of many ways 
in which Walworth research and engi- 
neering pre-prove Walworth products. 
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BOSTON WORKS 
KEWANEE WORKS 60 EAST 42nd STREET, NEW YORK 17, N.Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE worRtuD 


In the petroleum industry and in many 

other industries where quick, positive, 

“open and closed” control is needed, 

Walworth Lubricated Plug Valves are 
widely used. This one shown is a worm gear operated, steel, ball 
bearing type valve for 600 psi. Other Walworth Steel Lubricated 
Plug Valves are made in sizes from 42” to 24”, for pressures 
from 125 to 5000 psi, and for vacuum. 







































































This 12” Walworth motor-operated cast steel 
gate valve is one of many motor-operated valves 
built by Walworth for power plant service. It is 
designed for 1500 psi Steam at 950F. The pres- 
sure castings are of carbon molybdenum steel, 





and the wedge and seat rings are stellite faced. 
Walworth Steel Valves can be furnished with air, gas, or 
electric motor operating units and with or without by-passes 


as required. 


Walworth manufactures a complete line of bronze, iron 
and steel valves and fittings. For a detailed description 
of the entire Walworth line, write on your company 
letterhead for Catalog 42. 


WALWORTH 


valves AND fiftings 
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DEPENDABLE 
PREUMATIC 
SERVICE 





@iM the War Story Can Be Told... 


about Burgess-Norton’s production achievements 
and developments in the manufacture of ...., 


PISTON PINS 


of all types including aircraft with finishes to 2 micro inches . . . in 
the field of 









HYDROGEN COPPER BRAZING 


where with the largest and latest type “‘controlled atmosphere” electric 
furnaces, copper brazed and heat-treated parts are being mass pro- 
duced in one continuous operation . . . in the field of 

HEAT TREATED, SCREW MACHINE AND 
GROUND STEEL PARTS...NON-PRECISION 
BALL BEARINGS 


where highest production rates are being achieved without sacrifice of 
quality uniformity . . . 


e «+» you will discover much that will be 
to your advantage in post-war production. { 
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MANUFACTURING COMPANY 


40 yeors in GENEVA, ILLINOIS 


WHEN EQUIPMENT IS PROTECTED BY 


bagel 


A COMPLETE SELF-CONTAINED UNIT 











For dry, clean, oil free 
COMPRESSED AIR 






















DriAir may be installed by sus- 
pending it from the piping with. 
out any other support. 





A typical installation showing 
DriAir standing on the floor next 
to the wall. 


The answer to many prob- 

lems which arise in various 
applications of compressed air, 
DriAir speeds production by 
separating and automatically 
ejecting the condensed water 
and oil from the air. DriAir col- 
lects dirt and rust from the air 
lines and delivers clean dry air 
to the tools, thus reducing wear 
and prolonging their life. All 
internal parts are made of bronze 
or copper—resistant to corrosion 
and practically permanent. Copy 
of Bulletin DA fully describing 
the operation of DriAir sent on 
request; write today. 


NEW JERSEY 


METER COMPANY 


PLAINFIELD, NEW JERSEY 








USE THIS 2-WAY SEPARATOR 


ATER, dirt and oil have 

no place in compressed air. 
They deteriorate air hoses and 
equipment rapidly, besides caus- 
ing imperfect results in many 
services. 

The Johnson Gast Separator 
combines the two most effective 
methods of removing these ob- 
jectionable substances. First the 
air is allowed to expand, precipi- 
tating most of the moisture. Then 
it passes through the “thousand 
baffles”, changing direction of 
flow many times and surrender- 
ing particles of water and dirt 
at every turn. 

When water has been vapor- 
ized by the heat generated in 
compressing air, the Johnson Gast 
Aftercooler is installed ahead of 
the separator to condense the 
vapor. For services where every 
trace of oil must be removed— 
as in paint spraying—the Johnson 
Gast Oil Absorber is used. 


Write for Bulletin 


THE JOHNSON CORPORATION 
830 Wood St., Three Rivers, Mich. 


Johnson Gast Separators 
also available for use 


on steam lines. 
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It “Grips like Magic’ to 
Give you faster, 
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E AND Allis-Chalmers’ new ‘“Magic- You get smoother running performance with “Magic-Grip” 
CISION Grip” is the fastest mounting because ...its positive clamp fit grips motor and machine 
sheave on the market. Three shafts uniformly, eliminating back-lash and shear. 
sacrifice of | cap screws lock tapered split Vibration and stress resulting from shaft overhang are 
will be bushing, sheave and shaft se- greatly reduced, too, since new design allows the sheave that 
semheae curely ...in one operation. “grips like magic” to be mounted closer to motor. Motor 
bearing life is lengthened. 
| : . Allis-Chalmers’ new “Magic-Grip” sheaves are stocked in 
, - a complete line at uo increase in price. Now, more than 
ever, it pays to make Allis-Chalmers your “V-Belt Drive 
Headquarters.” 
For full data, ask our district office or dealer for bulletin 
Re B6310. ALLIS-CHALMERS, MILWAUKEE 1, WIS. 
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Allis-Chalmers Texrope 


“MAGIC-GRIP” 








On Active Duty 


Everywhere 


Both at home and abroad Garlock products are 
doing a job—on warships, planes, tanks and in 
industrial plants which are manufacturing war prod- 
ucts and essential goods. Engineers everywhere rely 
on the dependable performance of Garlock packings, 
gaskets and Kiozure oil seals. 


Tue GarLock Packinc Company, Patmyra, N. Y. 


In Canada: The Garlock Packing Company of Canada, Ltd., 
Montreal, Que. 


Garlock 7021 Compressed 
Asbestos Sheet Packing is 
a superior gasketing mate- 
rial for severe conditions, 
such as super-heated 
steam at extreme pres- 
sures and light oils at 
high temperatures. 
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 crosy cups 


WRVODT EIT 


A safe, lasting 
and_ easy-to-put- 
on clip for every 
size of rope from 
lR-inch to 4-inch. 


Sold by leading distributors 
everywhere 


AMERICAN HOIST 
& DERRICK CO. 


SAINT PAUL 1, MINNESOTA 
CHICAGO SAN FRANCISCO NEW YORK 














GARLOCK 
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BURGESS 
SNUBBERS 


for 


Quiet A 
Compressor) 
Intakes / 


BURGESS-MANNING COMPANY 
Chicago, Illinois 
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FOR SINGLE-PHASE AND SQUIRREL-CAGE MOTORS CONSULT 


WESTINGHOUSE BUYING DATA (NEW 


With the new Westinghouse Buying Data, you 
can select and purchase the proper motor control 
in half the time. 

Data, as presented, is striking in its newness. 
It’s easier to read, easier to understand, and 


easier to use than any published previously by 
any manufacturer. 


CATALOG 7000) 


Chances are—if you are a buyer of motors and 
controls—that you have already received a copy 
of this new Catalog 7000 by mail. However, if 
you have not received your copy, write, wire or 
phone your nearest Westinghouse district office. 
(Requests will be filled through district offices 
only — no mailing from Westinghouse head- 


quarters at East Pittsburgh.) J-60552 


Westinghouse 


PLANTS IN 25 CITIES «-0 « OFFICES EVERYWHERE 
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is a Production MUST for ALL 


Yes .. . even the little Model AA 1 hp., single-cylinder 
Wisconsin Air-Cooled Engine has its 2%4"-bore cylin- 
der honed to a high mirror finish . . . to assure smooth, 





full-power operation and maximum fuel and main- 
tenance economy. 

No “hidden detail” of design and construction is neg- 
lected or sacrificed to “price expediency” in the 
manufacture of these fine engines. These details are 
important to YOU in the operation of your equipment. 
Wisconsin air-cooled engine power is the answer. 


VISCONSIN MOTOR 


Corporation 


MILWAUKEE 14, WISCONSIN, U. S. A. 
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NEW TURBO-ROTOR Pur-O frer 


For Compressed Air 


DISCHARGE 









This new unit effec- 
tively eliminates 
moisture, oil and 
scale from com- 
pressed air lines. 
Pur-O-fier utilizes 
the principle of cen- 
trifugal force to 
separate entrain- 
ments from purified 
air. Once installed it 
requires absolutely 
no maintenance. 
Penstar Tru-Bond 
oiless bearing guar- 
antees long, trouble- 
free operation. 
Manual or automatic 
drains provided. 


ROTATOR SHAFT 


ROTATOR BEARINGS 
ROTATOR SUPPORT———6 


~— e 198 


ROTATOR SHROUD —+ 












Patent 
Applied 
For 


INTAKE 





THREE MODELS AVAILABLE=A.-1 will 
accommodate volumes from '% to § 
cu. ft. A-2, volumes from 10 to 35 cu, ft, 
A-4, volumes from 35 to 100 cu, ft, 
Multiple units are recommended for 
volumes above this range. Pur-O-fier is 
the only standard unit that can be engi- 
neered to meet any air volume for regular 
or intermittent service. 


BIRD-WHITE COMPANY 
3120 West Lake Street, Chicago, Illinois 


Drawing shows turbo-rotor, 
shroud and baffles. The design 
of the baffles precludes the pos- 
sibility of capillary action of 
entrainments resulting from high 
velocity. 








EEPING faith with the miner 
in his fight for production 
victory is the steadfast depend- 
ability of the Edison Electric Cap 
Lamp. Furnishing more effective 
light, in greater volume, for 
greater daily tonnage, the Edison 
Lamp is engineered and built for 
continuous trouble-free service 
—to the last specification and the 
last ounce of material. 

Better light makes better min- 
ers—and the Edison Lamp lives 
up to its responsibility of pro- 
viding better light throughout 
every shift. Armed with the 
Edison Lamp and its sturdy com- 
panion, M.S.A. Skullgard, to- 
day’s miner is well-protected 
against underground hazards— 
while doing an essential job for 
America. 





MINE SAFETY 
APPLIANCES CO. 


Braddock, Thomas and Meade Streets 
PITTSBURGH, PENNA. 


District Representatives in Principal Cities 
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Locked beneath the earth’s surface 
are the vast treasures of metallic 
ores that make possible a steady 
flow of .weapons to America’s 
fighting men. 

Helping extract these ores is one 
of the wartime jobs of Bethlehem 
Superior Hollow Drill Steel. In the 
Lake mining districts, the Tri-State 
lead areas, the non-ferrous metal 
regions of the Southwest . . . and in 
every other important mining cen- 
ter the country over, this old favor- 
ite is teaming up with sinker, 
drifter, and stoper drills to produce 
more metal for war uses. 

On pipe-line jobs, too... and in 
the building of airports, flight 
strips, hydro-electric projects, and 
vital war-needed highways, this 
hard-bitten veteran drill steel is 
showing the qualities that have 
always made it a favorite among 
construction men. 

Bethlehem Superior is easier to 
get these days, but there’s none to 
waste. So, if you're using it, be sure 
of maximum footage from every 
bar. Proper heat-treatment is one 
of the best ways to insure keen- 
edged, long-lived drill steel. Write 
to Bethlehem Steel Company, 
Bethlehem, Pa., for Booklet 83-C, 
which includes heat-treating recom- 
mendations and other useful data. 


BETHLEHEN 
STEEL 


Bethlehem Superior 
Hollow Drill Steel 
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@ The class 9036 type AW-H float switch is 


DRIPPROOF AND WATERTIGHr 
HIGH SHOCK CONTACT BLo¢, 
TWO OR THREE POLE 
CLASS 9036 © TYPE AW-H 


ELECTRICAL RATINGS 













































built for Marine Service to conform with Voltage Single Phase A. C. Polyphase A. C. 
requirements for a dripproof and watertight 110V. 2 H.P. 3 H.P. 
device of shockproof construction. The 220V. 3 HP. 5 HP. 
switch differs from standard in the use of a 440-550 5 HP 5 HP 
special sheet steel enclosure and drip hood — a 
with gasket seal and a special high shock — RRS coer re 















bakelite contact block of two or three pole 
form. The switch can be arranged to open 
or close on rise in liquid level as required by : 
application. Mounting is three point ee 
by means of bracket flange and foot, 
as illustrated. Write for Bulletin 563. 
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REGULATOR DIVISION 


DETROIT «© MICHIGAN 






























* TROUBLE-FREE 
* DEPENDABLE 
* EFFICIENT 


‘ 











The 


NICHOLSON 
Model “JR” 


load-to-load range 





Has “All 3” Major Virtues 


Its wide use under all kinds of working conditions proves 
its superior effectiveness in draining water and oil from air 
tanks, receivers, aftercoolers, etc. Large capacity. Pressures 
to 200 Ibs. Bulletin No. 341. 


value. Specify air 
range of on-and-off 


mendation. 


== 180 GREGON ST., WILKES-BARRE, PA.=—= 











min 

i. lh -R hi 

ia il 
il ul 
R-C Unloader Pilot Valves (plain or strainer type) are standard 
on many leading compressors . . . installed as replacements on 
thousands of compressors in all parts of the U. S. A. and over. 
seas. The R-C valve—positive in 
action—cannot chatter . . . it’s al- 


ways in open or closed position. 
Adjustment is provided for any un- 





COMPRESSED AIR TRAP ray deeper yhoo ah 


valve—let performance prove its 


sired. Write for price and recom- 


ww. NICHOLSON aco. | MEGS ee aero 


2207 FRENCH STREET -. ERIE, PA. 


rs s PILOT VALVES for Portable and Stationary 
Valves x Traps x Steam Specialties Air Compressors provided with Unloaders 
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operation de- 





R.C. PILOT VALVE 
STRAINER TYPE 
























| PUMPS - HYDRAULICS -Al 


JUST OUT! 3 BOOKS IN ONE—OVER 1650 PAGES, 1654 ILLUSTRATIONS, 
WITH QUESTIONS AND ANSWERS. COMPLETE PRACTICAL CONCISE 
INFORMATION FOR ALL ENGINEERS AND OPERATORS. 


PART 1—PUMPS—850 Pages: All types—Centrifugal—Rotary—Reciprocating 
Pumps: Their Theory, Construction, Operation and Calculations. Air and 
Vacuum Chambers—Power Pumps—Air Pumps—Jet Condensers—Surface Con- 
densers—Condenser Auxiliaries-Condenser Operation—Calculations—Cooling 
Ponds—Cooling Towers—Water Supply—Hydraulic Rams—Special Service 
: ‘ Pumps—Automotive Fire Pumps—Dredges—Codes. 942 Illustrations. 
COMPRESSORS | PART 2—HYDRAULICS—320 Pages: Hydraulic Physics—Drives—Machine 
Control—Accumulators—Elevators—Hydraulic Airplane Control 
—Automobile Brakes—Shock Absorbers—Presses—Turbines. Many 
new uses explained. 310 Illustrations. 
IMPULSE PART 3—AIR COMPRESSORS—406 Pages: Compression of 
Air—Compressor Classification—Parts, Types—Inter and After 
Coolers—Regulating Devices—Installation- -Lubrication—Opera- 
tion— Maintenance— Blowers —Super-Chargers—Pneumatic Hand 
Tools—Ready Reference Index and Tables. 402 Illustrations. 


R COMPRESSORS 


Free Examination : 


TO GET THIS ASSISTANCE FOR 4 COMPLETE 














YOURSELF SIMPLY FILL IN AND PAY $] B 
MAIL YOUR ORDER TODAY ONLY & M0. 


i AUDEL, Publishers, 49 West 23 St., New York 10, N.Y. 
Send postpaid AUDELS PUMPS, HYDRAULICS, 

| AIR COMPRESSORS ($4). If I decide to keep it, 

i I will send you $1 within 7 days; then remit $1 
monthly until purchase price of $4 is paid. 
Otherwise, I will return it promptly. 


| PR Sis vc oo cn ve beeen secs seu 
ODI is pideakevnteaceseereses CAM 
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SNAPSHOT 
of an explosion 





re standard 
cements on 
. and over. 





PILOT VALVE 
tAINER TYPE 
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HERE IS A STORY OF AN EXPLOSION~—as told by the explosive 
itself. The narrow, white streak at the right is the path of detonation, 





ionary 
Oaders 


flashing through the explosive at about 250 miles a minute! The 





feathery haze is a photographic record of white-hot gases bursting outward 
at tremendous pressures as high as a million pounds to the square inch. 

Facts such as these are recorded, studied, and analyzed by Hercules scientists. 

Each day scores of research projects are carried on to broaden the knowledge 

and understanding of explosives. It is through constant, intelligent research 


ation : 
COMPLETE 
ee 


ww York 10, N.Y. 
YDRAULICS, 


eitet | --------------HERCULES EXPLOSIVES----- 


is paid. 
HERCULES POWDER COMPANY 


INCORPORATED 


932 King Street 


that we endeavor to help you and thus benefit ourselves. 
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During 1941, MOBIL-AIR Compressors set new standards of design and 
performance. These features were recognized immediately, and our perform- 
ance claims were substantiated in the field. 


Then came Pearl Harbor! More and more portable compressors were 
needed. MOBIL-AIR units were sent there and to every other front. Thou- 
sands of them. Some run on gasoline, some on oil. And these compressors 
are making substantial savings in vital fuel, and in the shipping space needed 
to transport the machines and the fuel to operate them. 


Three years of strenuous service at the front and on the Nation’s construc- 
tion programs have proven the value of all MOBIL-AIR features. In addition, 
they have definitely established the durability, stamina, and the easy operation 
and maintenance of these finely built machines. 


The convertible-engine feature has afforded an interchangeability of parts 
which simplifies and reduces the cost of supplying spares to wide-spread war 
zones. It has also enabled the procurement branches of the Armed Services, 
and those of our Allies, to order ahead and insure scheduled shipments... 
the choice of oil or gas engine drive being made later to suit ever-changing 
war conditions. 


You will want your next Portable to be a MOBIL-AIR 


Ingersoll-Rand. 


11 BROADWAY, NEW YORK 4, N. Y. 
TURBO-BLOWERS °* ROCK DRILLS * AIR TOOLS °* 
CONDENSERS * OIL AND GAS ENGINES 


COMPRESSORS ° CENTRIFUGAL PUMPS 
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Keep bucket teeth 


7 


Watch fairlead. 
Keep sheaves lu- 
bricated and well 
bushed. Clean 
out regularly dirt 
brought in by 
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your compressor oils are not 


. doing ail of the jobs listed in the 
box at right they’re “lazy”... should 


be changed. For “lazy” oils cause 
excess wear of pistons and bearings, 


‘make more frequent replacements 


necessary. And you know how scarce 
replacement parts are these days... 
how long it taKes to get deliveries. 


Keep your compressors “on the 
job” with hard-working Shell Com- 
pressa Oils. They have ai// of the 
characteristics necessary to trouble- 
free compressor performance. Call 
in the Shell man now for the full 
details. 


COMPRESSA OIL 
FOR AIR COMPRESSORS 








‘SHELL COMPRESSA OILS 


‘KEEP COMPRESSORS 
ON THE “‘GO” 


Are highly stable under severe 
operating conditions . . . do not 
break downat high temperatures. 


Prevent excessive carbon forma- 
tion on valves. 


Help prevent ring-sticking and 
blow-by ... assure effective seal- 
ing of pistons. 


. Assure low oil consumption and 


reduce wear by covering all slid- 
ing and rotating parts with a 
tough, adherent film. 


Have high resistance to emulsifi- 
cation. 


\ CLAVA OIL 
)) FOR AIR TOOLS 
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“Join the Fight” 


TIMKEN 


TRADE-MARK REG. U. S. PAT. OFF. 


TAPERED ROLLER BEARINGS 


Ie so, don’t buy merely an anti-frictionized 
compressor; buy a Timken Bearing Equipped compressor 
and thus be sure of getting anti-friction advantages in full. 


With Timken Tapered Roller Bearings on your compres- 
sor crank shafts you will get not only smooth, frictionless 
operation, but greater endurance and economy as well; 
for Timken Bearings prevent crank shaft wear, preserve 
crank shaft alignment and protect it against radial, thrust 
and combined loads. 


Shown in the photograph is an Ingersoll-Rand IK-315 
Mobil-Air Compressor equipped with Timken Bearings, 
supplying power to an Ingersoll-Rand FM-2 Wagon Drill 
—also equipped with Timken Bearings—and Ingersoll- 
Rand JB-5 Jackhamer, all working on the construction 
of a reservoir in New England. The Timken Roller 
Bearing Company, Canton 6, Ohio. 





